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PREFACE  TO  THE  SECOND  EDITION. 


THE  exhaustion  of  the  first  edition  and  of  a  subsequent  reprint  has 
now  provided  an  opportunity  of  revising  the  information  in  this  book 
in  order  to  keep  pace  with  the  rapid  changes  in  educational  matters 
of  the  last  few  years. 

A  heavy  pressure  of  other  work  has  made  it  impossible  to  devote 
any  considerable  amount  of  time  consecutively  to  the  task  of  revision, 
and  the  writer  cannot  help  feeling  that  there  may  be  repetitions  and 
omissions  due  to  the  necessity  of  continually  laying  aside  the  work 
for  varying  periods. 

The  first  part  of  the  book,  dealing  with  Secondary  Schools,  has 
been  little  altered  beyond  the  omission  of  a  certain  amount  of 
somewhat  irrelevant  matter,  and  the  insertion  in  its  place  of  a 
chapter  on  Fire  Protection  and  rather  fuller  treatment  of  Training 
Colleges,  Pupil  Teachers'  Centres,  Cost  of  School  Buildings,  &c. 

The  second  part,  upon  Elementary  Schools,  has  been  practically 
rewritten,  particular  attention  being  given  to  the  subject  of  planning 
small  and  medium  sized  country  schools,  a  branch  of  school  building 
that  was  somewhat  perfunctorily  dismissed  in  the  first  edition  ;  special 
chapters  have  also  been  added  upon  Infant  Schools,  Manual  Train- 
ing, and  Cooking  Centres,  Temporary  Buildings,  the  Alteration  and 
Adaptation  of  old  Buildings,  as  well  as  a  Comparative  Survey,  fully 
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illustrated,  of  the  systems  of  school  planning  on  the  Continent  and 
in  America. 

In  both  parts  of  the  book  additional  plans  of  a  number  of  recently 
erected  schools  have  been  included. 

Finally,  the  writer  would  like  to  take  the  opportunity  of  again 
expressing  his  most  sincere  thanks  to  the  architects  who  have  so 
kindly  and  freely  given  both  plans  and  information. 

FELIX  CLAY. 

htbruary  \  906. 


PREFACE  TO  THE  FIRST  EDITION. 


THE  published  information  on  the  subject  of  school  buildings  in  this 
country,  especially  with  regard  to  those  for  the  purpose  of  secondary 
education,  is  curiously  deficient.  The  writer  of  this  work,  when 
joining,  some  years  ago,  a  body  concerned  with  the  building  and 
management  of  a  considerable  number  of  Secondary  Schools,  felt 
very  strongly  the  want  of  a  book  dealing  with  the  ordinary  questions 
arising  in  connection  with  their  buildings.  A  careful  search,  however, 
elicited  the  fact  that  no  such  thing  existed.  There  was  of  course  Mr 
Robson's  well-known  "  School  Architecture,"  but  this,  brought  out  in 
1874,  a  period  when  drastic  changes  in  tuition  and  in  the  arrangement 
of  school  buildings  were  in  progress,  has  become  for  the  most  part 
inapplicable  to  the  modern  style  of  school.  It  is  also  practically 
confined  to  the  Board  Schools  of  London,  and  a  short  chapter  in  it, 
with  another  in  Mr  Robins'  "  Technical  School  and  College  Building," 
represent  the  literature  dealing  with  the  subject  of  buildings  for 
Secondary  Schools. 

The  present  volume  is  intended  to  supply  this  deficiency,  and 
while  both  Elementary  and  Secondary  Schools  are  included,  the  latter 
have  been  made  its  principal  aim.  They  are  dealt  with  before  the 
Elementary  Schools,  on  the  ground  that  it  is  more  desirable  that  the 
methods  of  Secondary  School  buildings  should  find  their  way  into 
the  Elementary  Schools,  than  that  those  of  the  Elementary  School 
should  be  adopted  in  the  Higher  Schools,  as  has  hitherto  been  too 
much  the  case ;  probably  owing  to  the  fact  that  the  books  published 
on  school  buildings  treat  nearly  all  questions  from  the  point  of  view 
of  the  Board  School. 
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The  book  is  itself  a  compilation  of  facts  and  information  drawn 
from  as  many  sources  as  possible,  and  illustrated  by  actually  existing 
buildings,  for  the  purpose  of  affording  the  necessary  data  from  which 
a  healthy  and  convenient  building  may  be  evolved.  It  does  not 
attempt  to  suggest  the  lines  upon  which  the  perfect  school  of  the 
future  will  be  planned. 

In  its  arrangement  the  object  has  been,  first,  to  give  a  general 
survey  of  the  conditions  under  which  education  is  carried  on,  with 
,i  sufficient  account  of  the  organisation  and  daily  routine  of  the  various 
kinds  of  schools,  in  order  to  convey  an  idea  of  the  uses  of  the  different 
rooms,  their  general  requirements,  and  their  relations  to  one  another ; 
and  secondly,  by  giving  the  plans  of  a  number  of  recent  buildings, 
to  shosv  the  different  methods  that  have  been  tried  to  meet  those 
requirements.  Questions  which  affect  the  health  of  the  scholars,  such 
as  lighting,  warming,  and  ventilation,  are  considered  at  considerable 
length. 

For  much  of  the  matter  the  writer  is  indebted  to  the  many  Head 
Masters  and  Mistresses  who  have  been  kind  enough  to  go  round  their 
schools  with  him,  and  who  made  valuable  suggestions  as  to  the  plan 
of  the  building  from  the  point  of  view  of  the  Principal  of  the  school. 
I  he  writer  would  like  to  take  this  opportunity  of  expressing  his  most 
sincere  thanks  to  them,  and  to  others  who  have  helped  with  advice 
and  suggestions,  among  whom  the  Dean  of  Manchester,  Sir  J.  Fitch, 
Mr  William  Housfield,  Mr  Hasil  Champneys,  and  Miss  Mary  Gurney 
should  be  mentioned  as  having  given  valuable  aid. 

I  he  plans  arc  in  all  cases,  except  those  of  schools  from  foreign 
countries,  given  with  the  permission  of  the  architects  who  designed 
the  buildings,  whose  courteous  and  ready  assistance  in  offering  every 
facility,  both  by  the  loan  of  drawings  and  in  giving  information,  has 
alone  made  the  production  of  the  book  possible. 

FELIX   CLAY. 

Sefftm/'fr  1902. 
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MODERN    SCHOOL    BUILDINGS. 


INTRODUCTION. 

THE  attention  that  has  been  devoted  to  the  subject  of  suitable  school 
buildings  has  been  one  of  the  most  marked  features  in  educational 
matters  of  recent  years. 

Until  comparatively  lately,  any  building  was  considered  good 
enough  for  a  school,  the  only  consideration  being  its  capacity  to  hold 
the  required  number  of  children.  The  style  considered  most  suitable 
approximated  as  nearly  as  might  be  to  a  church,  and  most  unfortun- 
ately a  period  of  great  activity  in  school  building  coincided  with  the 
revival  of  the  style  of  Gothic  architecture.  The  result  of  this  is  seen  in 
schools  of  every  type,  from  village  schools  to  the  large  boarding 
institutions:  schoolrooms  or  dormitories  are  arranged  with  high  pitched 
steep  roofs  open  to  the  apex,  little  windows  nestling  under  the  eaves, 
the  larger  windows  rilled  up  with  stonework,  and  everywhere  the  dim 
religious  light  which,  however  suitable  in  a  church,  is  sadly  out  of 
place  in  a  school.  It  is  difficult  to  estimate  the  harm  done  to  school 
building  by  the  long  prevailing  fashion  of  investing  schools  with  an 
ecclesiastical  and,  worse  still,  Gothic  style  of  architecture. 

At  the  present  time  there  is  a  strong  and  widespread  desire  to 
ensure  that  the  school  building  shall  be  suitably  arranged  for  its  work, 
not  only  that  it  should  be  well  lighted  and  adequately  ventilated,  but 
that  it  should  be  definitely  adapted  to  the  particular  needs  of  the 
school.  It  is  still  not  uncommon  to  hear  warnings  against  the  danger 
of  attaching  too  much  importance  to  the  provision  of  fine  and  hand- 
some buildings  to  the  detriment  of  the  teaching,  yet  there  is  more 
connection  between  the  buildings  and  the  work  done  in  them  than 
is  at  first  sight  apparent.  The  degree  to  which  a  well-designed  school 
can  assist  the  teacher  in  his  work,  save  wear  and  tear  and  unnecessary 
trouble,  and  effect  economy,  requires  experience  to  realise  to  the  full. 
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The  influence,  unconscious  perhaps,  but  still  strong,  that  a  fine  and 
handsome  building  will  exercise  in  promoting  the  sense  of  the  dignity 
of  education  and  in  forming  a  standard  of  taste  is  a  factor  that  should 
surely  count  for  something. 

The  Board  of  Education  issue  a  series  of  regulations  for  the 
assistance  of  architects  engaged  in  school  planning.  These  rules  are 
prefaced  by  a  few  exceedingly  useful  general  suggestions,  and  in 
particular  there  is  one  that  should  be  carefully  borne  in  mind  by 
every  one  who  is  connected  in  any  capacity  with  the  building  of  a  new 
school. 

"  Hefure  instructing  an  architect,  managers  are  recommended  to  have  a 
careful  regard  to  the  si/.e  and  circumstances  of  the  school,  and  to  the  number 
and  qualifications  of  the  staff  to  be  employed." 

The  architect  who  is  called  upon  to  design  a  school  must  have  a 
full  knowledge  of  the  life,  routine,  and  organisation  of  the  particular 
school,  as  well  as  a  mere  statement  of  the  number  and  sizes  of  the 
classes  to  be  provided  for.  if  he  is  to  produce  a  really  successful 
building,  one  that  will  mark  an  advance  in  school  planning,  not  a  mere 
copy  of  some  other  design.  This  is  of  more  importance  in  the  case  of 
Secondary  Schools  with  their  wide  diversity  of  systems  and  methods 
than  in  the  case  of  buildings  for  Elementary  work,  in  which,  to  a  certain 
extent,  it  is  possible  to  use  a  somewhat  stereotyped  form.  The  architect 
who  takes  up  school  building  as  a  special  branch  of  work,  at  once  finds 
himself  confronted  with  the  necessity  of  acquiring  a  somewhat  intimate 
knowledge  of  a  number  of  things  that  at  first  sight  seem  purely 
educational.  He  requires  to  know  a  good  deal  about  methods  of 
classification,  subdivision  of  classes,  or  arrangements  for  special  sub- 
jects, organisation  and  routine  ;  the  number  one  master  can  take  in  a 
class  or  at  practical  work,  the  relative  sixe  of  forms  in  different  parts 
of  the  school  ;  if  pupil  teachers  are  concerned,  the  method  of  their 
tuition  ;  the  number  of  those  attending  half  time,  &c. — all  questions 
having  an  important  bearing  upon  accommodation.  It  is  perhaps 
when  advising  upon  questions  of  additions  or  adaptations  that  such 
knowledge  is  most  essential. 

To  a  considerable  extent,  of  course,  the  promoters  of  the  scheme 
or  the  master  of  the  school  can  tell  the  architect  what  they  want,  but, 
unless  the  designer  is  himself  conversant  with  school  arrangements,  he 
will  have  difficulty  in  appreciating  the  points,  or  in  knowing  which  are 
of  less  importance  in  case  of  necessary  exclusion,  or  to  take  full 
advantage  of  the  chance  opportunities  that  may  be  offered  by  the  plan. 
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There  are  many  details  too  that  would  not  be  noticed  until  the  plans 
had  been  more  or  less  worked  out,  and  it  is  difficult  to  insist  upon  the 
design  being  altered  to  meet  a  few  small  points  when  the  necessary 
change  spoils  some  desired  effect  in  the  elevations  or  involves  a  recon- 
sideration of  the  whole  scheme.  It  should,  however,  be  remembered 
that  the  work  for  which  a  school  building  has  to  provide  is  so  heavy 
and  continuous,  that  the  lack  of  something  that  seems  in  the  first 
place  somewhat  insignificant  may  by  the  end  of  the  year  amount  to 
a  considerable  inconvenience. 

Again,  the  school  architect  should  have  a  clear  idea  of  the  law 
and  the  conditions  under  which  education  is  carried  on,  the  authorities 
to  whom  plans  must  be  submitted,  procedure  necessary  for  negotiating 
loans,  &c.,  necessary  preliminaries  in  the  building  of  a  new  school — all 
things  which  may  perhaps  be  considered  to  lie  outside  his  real  functions, 
but  at  the  same  time  he  will  find  such  a  knowledge  of  the  greatest 
use. 

The  conditions  under  which  education  is  carried  on  have  of  course 
been  greatly  simplified  by  the  passing  of  the  Act  of  1902.  As  far  as 
the  Elementary  Schools,  which  were  under  the  old  School  Boards,  are 
concerned,  the  actual  difference  is  not  great,  an  Educational  Committee 
appointed  by  the  Council  which  forms  the  Local  Authority  taking  the 
place  of  the  old  School  Boards.  In  the  case  of  the  poorer  Voluntary 
Schools,  by  placing  the  charge  for  the  maintenance  ot  these  on  the 
rates,  a  great  move  in  the  direction  of  increased  efficiency  has  been 
brought  about.  The  buildings  and  all  structural  repair  or  additions 
are  still  in  the  hands  of  the  managers,  who  are  bound  to  keep  their 
schools  in  a  state  of  structural  efficiency,  and  to  make  any  alterations 
or  improvements  that  can  be  reasonably  demanded  by  the  Local 
Authority,  who  in  their  turn  have  to  appoint  two-thirds  of  the  managers, 
and  are  liable  for  all  expenses  of  salaries  and  general  maintenance, 
including  such  repair  of  the  building  as  is  due  to  fair  wear  and  tear  of 
school  use. 

The  Voluntary  Schools  represent  the  early  efforts  made  in  this 
country  for  the  education  of  the  children  of  the  poorer  classes.  During 
the  first  three  quarters  of  the  last  century,  and  prior  to  the  passing  of 
the  Act  of  1870  for  the  formation  of  School  Boards,  practically  all  the 
elementary  education  of  the  country  was  in  the  hands  of  various 
denominational  and  voluntary  agencies.  The  widespread  supply  of 
Elementary  Schools  all  over  the  country  is  an  eloquent  testimony  to 
the  early  initiative  and  energy  of  the  Church.  In  recent  years,  how- 
ever, the  rapidly  rising  standard  of  educational  requirements  in  the  way 
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of  buildings,  equipment,  teaching  staff,  &c.,  has  made  it  impossible, 
except  in  a  few  cases,  for  schools  dependent  upon  the  support  of 
voluntary  subscriptions  to  keep  pace  with  modern  demands,  or  to  come 
within  a  measurable  distance  of  the  high  standard  set  by  the  rate-aided 
schools. 

While  in  a  certain  number  of  cases  excellent  buildings  have  been 
erected  by  voluntary  agencies,  the  great  majority  of  these  schools  are 
far  behind  modern  requirements,  and  all  over  the  country  are  to  be 
found,  in  marked  contrast,  admirably  and  splendidly  equipped  buildings 
belonging  to  the  Local  Authorities  side  by  side  with  inconvenient, 
badly  lit,  ill-ventilated  buildings  of  an  obsolete  type,  in  which  education 
is  carried  on  under  grave  disadvantages  to  children  and  teachers  by  an 
inadequate  teaching  staff. 

The  Act  of  1902  remedies  this  as  far  as  the  salaries  of  teachers  and 
maintenance  of  the  school  arc  concerned,  so  that  one  pressing  burden  is 
removed  Irom  tin-  Voluntary  School  managers.  The  difficulty  of  the 
buildings,  however,  remains.  Under  the  Act  the  Local  Authorities  who 
arc  responsible  lor  the  proper  maintenance  of  the  schools,  with  the  riwht 
to  ask  lor  any  improvements  in  the  buildings  that  may  be  reasonable, 
have  not  unnaturally  felt  that  the  time  when  the  burden  of  mainten- 
ance was  removed  from  the  managers  was  a  suitable  moment  to  ask 
lor  long-needed  improvements,  as  well  as  a  natural  dislike  to  accepting 
the  responsibility  lor  any  very  bad  buildings,  which,  having  been  passed 
by  the  Hoard  o|  Education  when  the  standard  of  buildings  was  far 
lower  than  at  present,  hail  been  allowed  to  go  on  from  year  to  year. 
The.  managers  of  the  Voluntary  Schools  have  had  much  difficulty  in 
many  cases  in  providing  the  funds,  as  they  are  unable  merely  to  direct 
the  hinds  previously  subscribed  for  the  carrying  on  of  the  schools;  for 
the  donors  being  themselves  rated  for  the  upkeep  of  the  school, 
anil  knowing  that  it  is  now  to  be  carried  on  at  the  expense  of  the 
Local  Authority,  have  not  unnaturally  ceased  to  contribute  voluntarily. 
The  consequence  is  that  while  the  placing  of  all  Elementary  Schools 
upon  the  rates  for  their  support  has  had  a  considerable  effect  on  im- 
proving the  school  buildings,  this  has  not  been  so  rapid  nor  to  so  marked 
a  degree  as  might  have  been  anticipated.  The  Local  Authorities  also 
m  many  cases  have  not  pressed  very  hard  for  improvements,  from  a 
reluctance  to  incur  the  cost  of  replacing  the  buildings  in  case  their 
demands  forced  the  managers  to  relinquish  their  schools. 

There  is,  however,  no  doubt  that  the  result  of  the  handing  over 
to  the  various  Local  Authorities  the  responsibility  for  the  schools  in 
their  area,  has  been  a  large  increase  in  activity  in  school  buildings.  An 
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incidental  advantage  of  placing  the  control  of  a  large  number  of  schools 
in  the  hands  of  one  authority,  has  been  the  appointment  of  special 
architects  to  deal  with  the  schools;  this  specialisation  is  bound  to  result 
in  a  great  advantage  to  the  school  buildings. 

The  following  book  has  been  divided  into  two  parts,  dealing  with 
Secondary  and  Elementary  Schools  respectively,  and  it  will  be  as  well 
to  state  the  grounds  on  which  the  division  has  been  made.  To  define 
secondary  education  is  no  easy  task.  The  Royal  Commission  on 
Secondary  Education  in  1896,  under  Mr  Bryce,  finally,  after  much 
deliberation,  gave  as  their  idea  of  it :  "  Education  conducted  in  view 
of  the  special  life  that  has  to  be  lived  with  the  express  purpose  of 
forming  a  person  to  live  it."  This  definition  will  of  course  include 
technical  education  ;  but  as  such  subjects  as  German  and  French  come 
under  the  head  of  technical,  the  Science  and  Art  Department  recog- 
nising any  subject  of  instruction  except  Latin  and  Greek,  it  is  hardly 
possible  to  separate  the  two.  For  the  proper  carrying  out  of  this  idea 
of  education  it  is  essential  that  school  should  not  be  left  before  the  age 
of  seventeen  or  eighteen.  As  a  matter  of  fact,  the  leaving  age  gives 
the  readiest  and  in  many  ways  the  most  accurate  means  of  placing  a 
school. 

In  both  Board  and  Voluntary  Schools  it  is  found  that  there  are 
many  scholars  who,  although  they  have  reached  fourteen,  the  age  of 
legal  exemption  from  compulsory  attendance  at  school,  and  having  also 
passed  through  all  the  standards  have  thus  completed  the  course  of 
elementary  education,  are  yet  willing  to  stay  and  go  on  with  their 
school  work  for  another  year,  or  perhaps  two  more  years.  A  further 
year  or  two  at  school  after  having  passed  the  seventh  standard  is  of 
enormous  value  to  the  pupil,  and  the  willingness  of  the  parents  to  forgo 
his  earnings  during  this  period  ought  to  be  warmly  encouraged.  Obvi- 
ously it  is  of  little  or  no  use  to  transfer  such  pupils  to  a  Grammar 
School  or  Secondary  School  of  the  usual  type,  since  the  curriculum 
of  such  schools  is  arranged  on  the  understanding  that  not  only  the 
pupil  will  stay  on  till  seventeen  or  eighteen,  but  that  he  will  commence, 
at  the  age  of  ten  or  eleven,  subjects  that  are  not  taught  to  ordinary 
pupils  in  the  Elementary  Schools,  and  again  is  intended  for  pupils  who 
will  go  on  to  the  Universities  and  other  places  of  advanced  education. 
In  order  to  take  advantage  of  such  a  school  a  boy  must  have  had  his 
previous  education  arranged  with  a  view  to  the  wider  course  to  follow. 
To  introduce  a  boy  or  girl  of  fourteen  into  such  a  school  for  a  year's 
finishing  is  a  waste  both  of  his  time  and  that  of  the  teacher.  The 
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methods  of  instruction  are  so  different  to  those  to  which  the  pupil  has 
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been  accustomed  in  the  Elementary  School,  that  it  is  a  long  time  before 
any  profit  can  be  gained  by  the  instruction  given.  On  the  other  hand, 
the  Higher  Grade  Primary  School,  which  takes  the  pupil  who  has 
successfully  passed  through  the  ordinary  elementary  course,  and  gives 
him  instruction  the  same  in  kind  but  higher  in  degree,  finishing  off 
and  completing  what  he  already  knows,  is  exactly  suited  to  his  needs. 
It  is  an  excellent  preparation  for  the  Technical  School  and  even  the 
Science  Colleges,  but  with  no  pretence  of  aiming  at  the  University. 
It  is  when  the  Higher  Grade  Schools  begin  to  trench  upon  the  province 
ot  secondary  education  that  objections  begin  to  arise  and  fault  to  be 
found  with  the  unnecessary  expense  involved  to  meet  the  needs  of 
a  very  small  number  of  scholars. 

The  Higher  Elementary  School*  is,  then,  merely  an  institution, 
and  as  such  a  most  valuable  and  indispensable  one  for  continuing  and 
completing  the  Elementary  School  course.  As  Lord  Reay  in  his 
address  to  the  School  Hoard  on  their  reassembling,  3rd  October 
1901,  says  :— 

"A  Higher  Elementary  and  a  Higher  Grade  School  are  not  Secondary 
Schools,  neither  are  they  Preparatory  Schools;  they  are  the  final  stage  of 
elementary  education.  If  a  Higher  Klemcntary  or  a  Higher  Grade  School 
attempts  to  give  secondary  education  it  is  on  the  wrong  tack,  and  if  a  Secondary 
School  invades  the  province  of  Higher  Elementary  or  of  Higher  Grade  Schools 
it  is  not  accomplishing  its  objects." 

There  is  little  doubt  that  the  new  Act  by  placing  both  branches 
<>l  education  under  the  same-  authority  has  made  this  distinction  less 
easy  to  maintain  :  the  want  of  Secondary  Schools  of  a  lower  grade  is 
apt  to  lead  to  the  conversion  of  the  old  Higher  Elementary  Schools 
into  Secondary  Schools,  in  which  the  pupils  do  not  stay  much  after 
their  sixteenth  year.  Schemes  are  being  started  in  which  an 
Elementary  and  Secondary  School  are  carried  on  in  the  same  building, 
the  only  difference  being  that  certain  class-rooms  are  furnished  with 
single  desks  for  smaller  numbers  and  labelled  Secondary  School. 
Such  a  plan  is  not  a  satisfactory  one,  and  there  is  much  to  be  said  for 
keeping  the  two  classes  of  schools  distinct.  A  Secondary  School  aims 
at  something  more  than  mere  utilitarian  teaching,  and  its  higher 
objects  should  to  some  extent  be  expressed  in  its  buildings.  What  may 
be  called  the  amenities  of  the  school  require  more  attention,  more 

*  In  France  there  is  a  very  complete  system  of  Higher  Primary  Schools  which  are 
under  the  same  management  as  the  Elementary  Schools,  and  are  kept  quite  distinct 
from  the  secondary  education.  See  Special  Reports,  vol.  i. 
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provision  for  the  social  and  corporate  life  of  the  school,  rooms  for 
private  study,  such  as  libraries  ;  artistic  surroundings,  and  so  on — all 
seem  to  show  that  a  higher  form  of  culture  is  aimed  at,  due  not 
necessarily  to  any  social  superiority,  but  to  the  fact  that  the  pupils  have 
the  advantage  of  staying  till  a  later  stage  at  school,  and  so  have  time 
for  a  more  complete  education.  This  is  of  course  not  intended  as  an 
argument  against  bringing  up  the  Elementary  Schools  to  a  higher 
standard,  but  as  a  protest  against  lowering  that  of  the  Secondary 
School — a  tendency  unfortunately  observable  at  the  present  day  in  view 
of  the  difficulty  of  obtaining  money. 

Secondary  Schools  and  their  arrangements  have  in  the  following 
pages  been  treated  at  considerably  greater  length  than  have  the 
buildings  for  elementary  education.  For  although  the  former  class  of 
schools  are  more  intricate  in  their  organisation,  and  their  planning  is 
greatly  complicated  by  the  great  diversity  of  methods  and  systems, 
they  have,  as  mentioned  in  the  Preface,  received  comparatively  little 
attention  at  the  hands  of  writers  upon  school  architecture.  This  may 
possibly  be  due  to  some  extent  to  the  fact  that  such  schools  are  in 
most  cases  private  institutions,  so  that  there  is  a  lack  of  the  tabulated 
information,  particulars,  and  opportunities  of  inspection  so  easily  avail- 
able in  the  case  of  buildings  erected  by  School  Boards. 

Buildings  for  Girls'  Schools  have  been  considered  in  detail  and 
largely  illustrated.  Such  schools  in  their  present  form  are  a  compara- 
tively new  development,  and  so,  being  more  open  to  innovation  and 
experiment,  serve  well  to  show  some  of  the  newer  methods  of  school 
planning. 

In  the  arrangement  of  the  matter  the  plan  has  been  followed  of 
giving  first  a  general  sketch  of  the  existing  systems  and  organisation  in 
schools  of  different  types  and  the  conditions  under  which  education  is 
carried  on  ;  then  to  consider  the  extent  of  accommodation  necessary, 
entering  with  some  detail  into  the  requirements  of  the  component  parts 
of  the  building,  comparing  as  far  as  possible  the  methods  adopted  in 
this  country  with  those  of  Germany  and  America,  and  finally  to  show 
the  arrangement  of  the  buildings  as  a  whole. 

Complete  plans  have  as  far  as  possible  been  given,  on  the  ground 
that  it  is  more  interesting  and  instructive  to  see  the  plans  of  all  the 
floors  of  a  smaller  number  of  buildings  than  that  of  one  floor  only  of  a 
larger  number.  Constructional  details  that  are  common  to  all  types  of 
building  have  been  as  far  as  possible  avoided. 

In  selecting  the  schools  of  which  plans  have  been  given,  great  care 
has  been  taken  to  try  and  show  the  different  types  of  building.  Those 
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illustrated  are  for  the  most  part  recent,  and  embody  the  latest  develop- 
ments of  school  planning.  It  is  not  suggested  that  they  show  in  all 
cases  an  ideal  arrangement,  or  that  they  are  merely  models  to  be  copied. 
They  show  how  things  have  been  done,  not  necessarily  how  they 
should  be  done.  The  aim  of  the  book  is  to  try  and  show  to  some 
extent  the  dependence  of  the  plan  upon  the  organisation  of  the  school. 
As  that  changes  so  must  the  arrangement  of  the  building.  There 
cannot  be.  by  the  nature  of  the  case,  a  model  plan  which  will  meet  all 
requirements  and  suit  all  kinds  of  schools. 
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CHAPTKR  I. 
ADMINISTRATIVE    AND    GENERAL. 

Secondary  Education — Meaning  and  Scope  of  the  Term— Difficulty  of  giving  a  Compre- 
hensive Survey — Grammar  Schools — Hoarding  Schools — Private  Schools — Public 
Schools — Technical  Education — Act  of  1902 — Board  of  Education — Constitution- 
Higher  Education  under  the  Act — The  Local  Authorities — Education  ( 'ommittees — 
Financial  Resources— Secondary  Schools — Different  Grades  —  Organisation  in 
relation  to  Plan — Various  Types  of  Schools — Girls'  Schools — High  Schools — 
Meaning  of  the  Name — Organisation  of  Girls'  Schools — Boarding  Schools — German 
School  System — Description  of  Different  Schools — American  Schools  and  Educa- 
tional System. 

THE  term  Secondary  Education  is  usually  held  to  cover  all  the  schools 
which  come  between  the  Elementary  Schools  and  the  Universities 
and  threat  Technical  Institutions — that  is  to  say,  between  the  schools 
whose  course  of  instruction  is  arranged  for  those  who  do  not  intend  to 
pursue  their  studies  beyond  the  age  of  thirteen  or  fourteen,  and  the 
institutions  receiving'  their  scholars  at  ages  from  seventeen  to  twenty , 
who  have  finished  their  general  education,  and  who  wish  for  some 
form  of  specialised  instruction  in  immediate  preparation  for  the  trade 
or  profession  they  intend  to  follow. 

The  field  covered  is  a  very  wide  one,  the  term  secondary  in- 
cluding at  one  end  the  great  Public  Schools,  such  as  Eton,  Harrow, 
Winchester,  &c.,  and  at  the  other  the  little  country  Grammar  Schools 
and  small  Private  Adventure  Schools,  in  some  of  which  it  may  happen 
that  the  standard  of  education  does .  not  come  up  to  that  of  a  good 
Public  Elementary  School.  These  small,  inefficient  schools  are  rapidly 
disappearing. 

It  is  not  easy  to  give  a  brief  and  comprehensive  survey  of  the 
conditions  of  secondary  education  in  this  country.  There  has  grown 
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up  a  vast  network  of  schools  of  an  extraordinarily  diverse  character, 
but  which  vary  from  each  other  by  such  slight  gradations  in  fees 
charged,  subjects  taught,  and  in  the  class  of  boys  in  attendance,  that  it 
is  not  possible  to  separate  them,  except  in  the  roughest  manner,  into 
classes.  There  is,  as  a  matter  of  fact,  no  uniform  provision  for  the 
education  of  the  middle  classes  in  this  country,  and  not  only  is  the 
system  of  Secondary  Schools  incomplete  in  itself,  but  there  is  no 
regular  connection  with  other  forms  of  education  above  and  below  ; 
overlapping  at  some  parts,  there  are  many  others  where  there  is  no 
passage  of  communication.  The  want  of  a  definite  system  of  nomen- 
clature undoubtedly  adds  to  the  confusion.  It  is  rarely  possible  to 
give  a  name  to  any  school  which  will  at  once  convey  a  definite  idea 
nl  its  kind,  or  of  its  scope  and  curriculum.  Some  institutions  are 
dignified  by  the  name  of  College,  though  this  is  not  generally  intended 
to  convey  anything  more  than  is  meant  by  school,  the  terms  being 
apparently  interchangeable  ;  the  name  College  was  most  likely  intended 
originally  to  convey  some  idea  of  superiority,  probably  in  the  social 
more  than  the  educational  sense.  1C  veil  the  name  of  "Public"  con- 
veys an  almost  exactly  opposite  meaning  when  applied  to  a  Secondary 
School  to  that  which  it  bears  in  reference  to  an  Elementary  School. 
1  he  term  secondary  itself  still  conveys  to  some  people  a  notion  of 
inferiority,  and  is  confused  apparently  with  second  grade.  A  Master 
<>t  a  Preparatory  School,  to  whom  the  forms  drawn  up  by  the  Royal 
Commission  on  Secondary  Education  had  been  sent,  was  quite  indig- 
nant at  the  idea  that  any  secondary  education  was  given  at  his  school. 

I  here  are  large  numbers  of  schools  all  over  the  country  known  as 
"  drammar  Schools."  main  of  which  were  founded  as  far  back  as  the 
I  udor  period  or  even  earlier  still. 

A  number  ot  these  schools  were  also  founded  and  endowed  by 
various  wealthy  persons,  to  whom  it  seemed  a  very  admirable  form  of 
charity  to  provide  the  means  whereby  poor  but  clever  boys  could 
acquire  a  good  education,  and,  when  sufficiently  able  scholars,  go  on  to 
Universities  and  places  of  the  highest  education.  It  was  for  this 
purpose  that  in  most  of  the  older  foundations  there  are  carefully 
framed  rules  to  ensure  that  at  any  rate  a  certain  number  of  the  places 
should  be  free,  and  that  poor  but  deserving  boys  should  be  nominated 
for  them  by  the  Governors. 

These  Grammar  Schools,  started  on  much  the  same  lines,  had 
curiously  diverse  careers.  Education  at  first  was  of  a  most  simple 
character,  the  Classics,  Latin  and  Greek,  being  considered  not  only 
the  basis  of  education,  but  sufficient  in  themselves.  At  Eton,  in  the 


GRAMMAR   SCHOOLS.  11 

early  days,  even  Mathematics  was  an  extra  subject.*  Gradually,  how- 
ever, the  curriculum  was  extended  as  the  difference  between  the  classes 
for  which  the  schools  had  to  provide  became  wider ;  and  as  the 
expenses,  owing  to  the  larger  teaching  staff  required,  &c.,  began  to 
increase,  the  schools  became  more  dependent  on  the  fees  which  they 
received.  Some  of  the  schools,  unable  to  meet  the  increased  demand, 
fell  out  by  the  way,  or  dwindled  into  the  small  second-rate  establish- 
ments of  which  the  Secondary  Education  Commission  drew  such  a 
deplorable  picture  ;  others,  generally  those  who  either  had  a  larger 
endowment  or  one  which  happened  to  be  of  a  kind  that  increased 
very  much  in  value,  were  equal  to  the  needs  of  the  time,  and  gradually 
became  the  recognised  educational  centres. 

Parents  wishing  to  take  advantage  of  these  institutions  began  to 
send  their  children  from  a  distance,  thus  necessitating  the  provision  of 
boarding-houses ;  the  advantages  arising  from  the  boarding  system 
itself  added  to  the  attractions  of  these  schools,  and  so  grew  up  the 
great  non-local  schools,  of  whose  boys  perhaps  not  more  than  2  or 
3  per  cent,  are,  at  the  present  day,  drawn  from  the  immediate 
locality.  New  and  expensive  accompaniments  to  education  were 
being  continually  added,  and  a  more  or  less  distinct  course  became 
established  as  the  ordinary  education  of  a  boy  in  the  upper  classes, 
leading  as  a  rule  to  the  University  ;  but  the  expense  involved,  and 
the  length  of  time  during  which  the  education  went  on,  practically 
confined  it  to  the  upper  and  wealthier  classes.  Increased  facilities  of 
locomotion  naturally  helped  the  Boarding  School,  and,  distance  becoming 
of  less  importance,  there  was  a  natural  tendency  to  the  great  pre- 
dominance of  schools  that  seemed  to  offer  exceptional  advantages. 

Meanwhile  the  rapid  growth  of  population  and  the  discontinuance 
of  the  custom  of  founding  and  endowing  Grammar  Schools  gave  great 
impetus  to  the  starting  of  Private  Adventure  Schools,  a  large  number 
being  what  are  known  as  "  Preparatory"  Schools,  sending  on  their  boys 
at  the  age  of  thirteen  or  fourteen  to  the  various  large  Public  Schools. 
These  Preparatory  Schools  are  a  comparatively  modern  innovation,  Mr 
Cotterill,  in  his  Introduction  to  Vol.  VI.  of  the  Special  Reports,!  saying 
that  he  can  find  no  traces  of  any  true  Preparatory  School  prior  to  the 
accession  of  Queen  Victoria. 

In  recent  years  the  pressing  demand  for  good  education  for  the 
middle  classes  at  a  reasonable  cost  has  led  to  a  great  increase  in  the 

h  Teaching  and  Organisation,  edited  by  P.  A.  Barnett. 
t  Issued  by  the  Board  of  Education,  1 900. 
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size  and  efficiency  of  a  number  of  the  older  schools  that  had  sunk  to 
a  very  low  pitch.  The  Endowed  Schools  Acts  of  1869-74  enabled 
the  Charity  Commissioners  to  take  in  hand  the  old  foundations,  to 
reconstitute  and  rearrange  their  financial  bases,  and  to  alter,  where  it 
seemed  advisable,  the  terms  of  the  bequest  to  suit  the  needs  of  the 
times.  In  this  way.  and  by  appointing  new  governing  bodies,  they 
were  able  to  set  in  good  working  order  a  large  number  of  schools 
that  had  dwindled  to  a  state  of  complete  uselessness.  In  the  great 
provincial  towns  a  large  number  of  schools  have  been  started  under 
the  auspices  of  the  Local  Authorities  of  the  type  known  as  High 
Schools  or  "Grammar"  Schools,  in  a  different  sense  rather  to  the 
name  as  used  in  reference  to  the  old  schools.  These  schools  aim  at 
giving  a  first-class  education,  not  so  much  directed  at  all-round  culture 
or  preparation  for  the  Universities,  as  at  a  curriculum  adapted  to 
prepare  their  pupils  for  certain  definite  purposes  with  immediate 
reference  ti>  the  trade  or  profession  tor  which  the  boy  is  intended. 
The  distinction  between  "Public  Schools"  and  "Grammar  Schools" 
is  not  easy  to  maintain  ;  then-  arc  so  main  which  contain  the  qualities 
of  both,  that  it  is  a  difficult  task  to  say  in  which  category  any  particular 
school  should  be  placed.  Generally  speaking,  the  Public  Schools  are 
the  usual  mad  to  the  Universities,  and  used  by  a  class  socially  higher 
and  UK  ire  wealthy  than  that  attending  the  Grammar  Schools.  This 
is  shown,  too.  by  their  organisation  ;  for  while  both  are  as  a  rule  divided 
into  (  lassical  and  Modern  Sides,  in  the  Public  Schools,  where  the  larger 
proportion  ot  the  boys  is  composed  of  pupils  intending  to  proceed  to 
the  I  niversities,  the  (.  lassical  Side  greatly  preponderates  over  the 
Modern — a  lew  even,  as  Kton,  Winchester,  and  Charterhouse,  having 
rather  special  classes  than  a  regular  Modern  Side.  In  the  Grammar 
Schools,  however,  the  Classical  Side  consists  of  a  few  boys,  most  of 
whom  are  probably  going  in  for  scholarships;  the  main  bulk  of  the 
school  is  on  the  Modern  Side,  with  special  departments  arranged  for 
teaching  commercial  and  mercantile  subjects,  great  attention  being  paid 
to  foreign  languages,  correspondence,  and  shorthand. 

I  he  whole  aspect  ol  secondary  education  has  been  profoundly 
modified  by  the  passage  of  the  Education  Act  of  1902.  This  Act  by 
appointing  Local  Authorities  with  power  to  consider  all  the  educational 
needs  of  their  areas,  both  Secondary  and  Elementary  with  the  view  to 
their  pro|>er  relation  and  co-ordination,  has  provided  at  once  the  means 
and  op|M>rtunity  of  introducing  order  and  system  into  the  somewhat 
chaotic  order  of  things  up  till  now  existing  in  the  field  of  Secondary 
Education. 
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The  Board  of  Education  *  is  made  the  central  and  ultimate 
authority  charged  with  the  general  superintendence  of  all  questions 
relating  to  Education,  Elementary,  Secondary,  and  Technical,  in  Eng- 
land and  Wales. 

The  local  organisation  for  dealing  with  the  work  is  provided  for  in 
the  second  part  of  the  Education  Act  1902,!  which  is  specially  devoted 
to  Higher  or  Non- Elementary  Education.  The  Local  Authorities 
constituted  by  the  Act  are  required  to  consider  the  educational 
needs  of  the  area,  and  take  such  steps  as  seem  to  it  desirable,  after 
consultation  with  the  Board  of  Education,  to  supply,  or  aid  the  supply 
of  education  other  than  elementary,  and  to  promote  the  general  co- 
ordination of  all  forms  of  education.  The  Local  Authorities  are  particu- 
larly warned  to  take  into  careful  consideration  any  schools  already 
existing  in  the  area. 

This  Act  constitutes  the  County  Councils  and  County  Borough 
Councils  the  sole  Local  Authorities  for  all  education  other  than  elemen- 
tary.: 

The  Municipal  Boroughs  and  Urban  District  Councils  may  spend 
such  sums  as  they  like  in  aiding  or  supplying  education  other  than 
elementary,  but  such  sums  must  not  exceed  a  penny  rate.  These  bodies 
are  not  recognised  as  Local  Authorities  by  the  Government,  except  that 
Municipal  Boroughs  with  a  population  of  over  10,000,  and  an  Urban 
District  with  a  population  of  over  20,000,  are  appointed  the  Local 
Authorities  for  Elementary  Education. 

The  actual  carrying  out  of  the  administrative  details  of  the  work 
is  done  by  the  Education  Committee,  which  every  Local  Authority  is 
bound  to  appoint.  This  committee  has  power  to  deal  with  all  educational 
matters,  subject  to  the  consent  of  the  Council.  They  are  able  to 
depute  any  of  their  power  and  duties,  except  with  regard  to  questions 
of  money,  to  bodies  of  governors  or  managers,  who  carry  on  the  school 
and  are  responsible  to  the  Education  Committee. 


'  The  Board  of  Education  derives  its  power  and  constitution  from  the  Board  of 
Education  Act  of  1902,  and  consists  of  a  President  appointed  by  the  Sovereign  and  cer- 
tain members  of  the  Cabinet,  and  is  represented  in  the  House  of  Commons  by  a  Parlia 
mentary  Secretary.  The  administrative  work  is  carried  on  under  a  permanent  secretary, 
with  a  principal  assistant  secretary  for  each  of  the  Secondary  and  Technological  branches. 
The  work  formerly  done  by  the  old  Science  and  Art  Department,  and  that  of  the 
Charity  Commissioners  as  far  as  educational  endowments  are  concerned,  are  taken  over 
and  now  carried  on  by  the  Board  of  Education,  which  is  charged  with  the  superintend- 
ence of  matters  relating  to  education  in  England  and  Wales. 

t  For  full  text  of  the  Act  see  Appendix  D,  page  514  et  set/. 

I  See  page  294  for  the  Local  Authorities  for  the  purposes  of  Elementary  Education. 
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The  public  financial  resources  available  for  secondary  education 
are  as  follows  : — 

Endowments. — A  sum  of  about  ,£650,000  a  year  gross  is  avail- 
able under  the  Endowed  School  Acts,  with  about  ,£100,000  not 
subject  to  these  Acts.  In  addition  there  are  of  course  a  number  of 
endowments  mounting  up  to  a  large  sum,  but  which  it  is  impossible 
to  estimate. 

Grants. — (i.)  Given  by  the  Board  of  Education.  These  are  of 
various  kinds  according  to  the  type  of  school,  Pupil  Teachers'  Centres, 
and  Training  Colleges. 

(2.)  Grants  given  by  the  Board  of  Agriculture. 

(3.)  Parliamentary  Grants  for  Evening  Continuation  Schools. 

Funds. — The  County  and  County  Borough 'Councils  may  raise  a 
rate  for  the  purpose  of  education  other  than  elementary  ;  this  rate  in 
the  case  of  the  County  Councils  must  not  exceed  twopence  in  the 
pound  without  sanction  from  the  Local  Government  Board.  The 
Municipal  Borough  and  Urban  District  Councils  may  also  raise  con- 
currently a  penny  rate.  In  addition  to  this  a  sum  of  money  annually 
granted  to  the  Councils  of  Counties  and  County  Boroughs  known  as 
the  "whisky  money,"  forming  the  residue  of  the  beer  and  spirit  duties 
under  the  local  taxation  Act.  This  money,  which  was  formerly  limited 
to  technical  instruction,  may  now  be  applied  to  any  educational  purpose 
other  than  elementary. 

The  Secondary  Schools  in  this  country  cover  a  very  wide  field 
from  the  great  Public  Schools  at  one  end,  to  the  rapidly  disappearing 
class  ot  small,  ill-equipped  Private  Adventure  Schools  at  the  other, 
whose  standard  of  education  would  hardly  come  up  to  that  of  a  Public 
Elementary  School.  It  is,  however,  hardly  possible  to  divide  them 
into  types  or  classes,  they  differ  from  each  other  by  such  small  grada- 
tions and  differences,  many  of  which  are  as  much  social  as  educational. 
The  Royal  Commission  under  Mr  Bryce  attempted  to  do  so  by  means 
of  the  leaving  age,  classing  as  First  Grade  those  schools  that  kept 
their  pupils  until  eighteen  or  nineteen.  These  would  be  the  most 
advanced  form  of  Secondary  School,  leading  naturally  to  the  Universi- 
ties. Second  Grade  Schools  would  be  those  whose  pupils  leave  at  the 
age  of  sixteen  or  seventeen  ;  while  the  schools  that  do  not  keep  their 
pupils  beyond  the  age  of  fourteen  or  fifteen  would  be  put  in  the  Third 
Grade. 

The  Royal  Commission  found  that,  while  there  was  a  fairly 
adequate  supply  of  First  Grade  Schools  for  those  who  could  afford 
to  pay  the  high  fees,  there  was  a  serious  deficiency  of  good  Second 
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and  Third  Grade  Secondary  Schools.  This  is  the  direction  in  which 
the  energies  of  the  Local  Authorities  are  now  turned.  The  great 
diversity  in  the  arrangements  and  organisation  makes  any  general 
statement  as  to  school  routine,  &c.,  of  little  use,  and  the  architect 
who  has  the  planning  of  the  building  must,  as  pointed  out  above, 
make  himself  thoroughly  acquainted  with  the  needs  of  the  particular 
school.  A  short  statement,  however,  as  to  the  general  lines  may 
be  of  use. 

The  points  in  the  organisation  that  are  of  particular  importance  to 
the  architect  are — the  number  of  classes  or  forms  into  which  the  school 
will  be  divided,  and  their  probable  size  ;  the  extent  to  which  classes 
are  subdivided,  so  that  the  extra  class-rooms  or  division-rooms 
may  be  provided  ;  the  importance  attached  to  science  work  and  art 
teaching. 

In  the  old  days  organisation  cannot  be  said  to  have  existed.  The 
whole  school  learned  the  same  limited  number  of  subjects  in  one  large 
schoolroom,  so  that  the  question  of  planning  was  settled  when  the  size 
of  the  room  to  be  built  had  been  determined.  Under  the  present  con- 
ditions the  building  must  at  least  provide  a  class-room  for  every  class 
in  the  school.  As  a  general  rule  there  is  a  large  hall  or  schoolroom  in 
addition,  not  used  for  teaching,  but  in  which  the  whole  school  can 
be  gathered  together  when  desirable,  or  for  examination  purposes.  In 
this  the  school  usually  assembles  for  prayers  in  the  morning  ;  in  many 
cases  the  class-rooms  open  directly  out  of  it,  so  that  all  can  get  to 
their  work  with  small  delay  and  under  easy  supervision. 

Many  schools  are  divided  into  two  sides,  in  one  of  which  the 
education  is  classical  and  intended  chiefly  tor  boys  who  will  ultimately 
go  on  to  the  Universities  ;  the  other  teaching  principally  modern 
languages,  and  intended  to  prepare  boys  for  the  Army  or  certain 
professions. 

Special  classes  for  the  Army  and  Navy  or  special  examinations 
are  often  formed — all  points  that  may  well  be  borne  in  mind  when  the 
plans  are  in  an  early  stage,  so  that  suitable  rooms  or  groups  of  rooms 
may  be  provided. 

There  are  a  certain  number  of  schools  that  are  arranged  upon 
a  method  of  their  own,  in  order  to  give  some  special  form  of  training 
—such,  for  example,  as  the  school  at  Abbotsholme  started  by  Mr 
C.  Reddie,  or  that  at  Petersfield  known  as  Bedales,  under  Mr  J.  H. 
Badley.*  In  these  schools  great  importance  is  attached  to  questions 

*  Plans  and  description  of  Bedales  will  be  found  on  page  242  and  Fig.  237. 
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of  health,  and  to  a  training  that  includes  a  large  proportion  of  manual 
instruction  and  a  far  wider  range  of  subjects  than  is  found  in  the 
ordinary  schools. 

Girls  Schools. — The  last  thirty  years  have  seen  a  strong  and 
widespread  movement  for  the  provision  of  schools  for  girls.  The 
movement  was  stirred  into  activity  by  the  heavy  indictment  of  the 
Schools  Enquiry  Commission  of  1867,  not  only  against  the  lack  of 
schools,  but  upon  the  utter  inefficiency  of  all  except  a  few  of  those 
existing.  The  want  seemed  principally  for  day  schools  in  which 
thoroughly  good  teaching  could  be  obtained  at  a  reasonable  fee.  The 
way  was  led  by  the  Girls'  Public  Day  School  Company,  soon  followed 
by  the  Church  Schools  Company,  and  various  small  local  companies 
constituted  to  provider  a  school  for  their  own  district.  Many  also  are 
due  to  thr  generosity  of  various  persons  or  bodies,  such  as  the  great 
City  Companies.  In  many  cases  the  Charity  Commissioners,  in  re- 
arranging old  endowments,  were  able  to  provide  funds  for  the  establish- 
ment of  Girls'  Schools  in  addition  to  those  for  boys. 

These  schools  are  usually  known  as  "  High  Schools"  ;  large  day 
schools  with  moderate  fees  and  no  distinction  of  class  may  be  regarded 
as  the  typical  girls'  school  of  this  country. 

The  name  High  School  requires  a  word  of  explanation.  To  begin 
with,  the  word  "High"  is  not  intended  to  convey  social  superiority, 
but  refers  to  the  educational  standard,  though  naturally,  as  the  course 
goes  on  to  eighteen  or  nineteen  with  tees  that  are  high  enough  in  many 
rases  t<>  make  the  schools  self-supporting,  the  main  bulk  ot  their  pupils 
an-  drawn  from  the  middle  and  upper  classes.  The  word  does  not 
correspond  with  the  name  as  applied  to  the  High  Schools  of  the 
United  States,  where  a  pupil  wishing  to  enter  a  High  School  must 
have  previously  passed  through  the  Primary  and  Grammar  Schools, 
so  that  the  pupil  entering  a  High  School  must  be  at  least  fourteen 
or  fifteen  years  of  age.  The  Girls'  High  Schools  of  this  country 
take  their  pupils  from  the  earliest  age  of  going  to  school — many 
indeed  have  Kindergartens  attached — up  to  the  time  of  their  leaving 
school. 

Although  there  is  far  more  uniformity  of  scheme  and  organisation 
in  the  case  of  Girls'  Schools  than  in  boys',  yet  there  is  no  regular  code 
or  system  that  will  apply  to  all  schools  alike,  each  school  varying  as  a 
rule  in  detail  to  suit  the  needs  of  the  neighbourhood  in  which  it  is 

o 

placed.     There  are.  however,  certain  broad  lines  which  are  common 
to  nearly  all  High  Schools. 

The  first  point  to  be  noticed  is  that  it  is  an  almost  universal  plan 
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that  all  regular  class  teaching  should  be  given  in  the  morning  only,  the 
hours  as  a  rule  being  from  9  to  i. 

The  afternoon  is  reserved  either  for  individual  lessons,  such  as 
Music,  Piano,  and  Solo  Singing,  Advanced  Drawing  and  Painting,  con- 
versation classes  in  French  and  German,  sometimes  Greek  and  Advanced 
Chemistry.  Preparation  also  is  done  in  the  afternoon.  Girls  who  prefer 
to  do  so,  or  who  have  no  facilities  for  working  at  home,  stay  or  return 
to  the  school  for  the  purpose.  The  object  of  this  arrangement  is  to  give 
the  best  working  hours  of  the  day  to  the  important  subjects,  leaving 
for  the  afternoon  special  work,  preparation,  and  accomplishments. 

A  large  number  of  schools  have  a  Kindergarten  attached  to  them 
from  which  the  children  pass  through  a  form,  which  is  usually  called 
the  "  transition  form,"  into  the  school  proper.  The  transition  form  is 
grouped  for  some  purposes  with  the  Kindergarten,  sometimes  with  the 
first  form  ;  so  that  it  is  of  considerable  importance  that  their  class- 
rooms should  be  close  together,  or  arranged  with  sliding  partitions,  so 
that  frequent  changes  can  be  made  without  too  much  waste  of  time 
and  trouble. 

The  top  form  in  the  school  is  the  sixth.  It  is  not  uncommon  to 
have  a  special  room  for  the  pupils  in  this  form  known  as  the  "sixth- 
form  room,"  differing  from  an  ordinary  class-room  by  its  furniture 
being  fitted  with  a  large  table  and  chairs,  and  made  to  look  more  like 
a  sitting-room. 

The  intervening  forms,  between  the  sixth  at  the  top  down  to  the 
lowest  or  first  form,  are  arranged  according  to  the  size  of  the  school 
and  the  number  of  forms  required,  being  divided  into  upper  and 
lower,  or  in  two  parallel  divisions,  as  may  be  most  desirable. 

The  school  is  sometimes  arranged  with  parallel  divisions  all  the 
way  up,  the  girls  who  take  Latin  going  to  one  side,  those  learning 
German  to  the  other. 

In  a  large  school  where  the  forms  can  be  properly  graded,  it  is 
usual  that  the  whole  form  should  move  up  at  the  end  of  the  year 
together,  as  in  the  German  Schools,  any  girl  who  is  too  far  behind 
having  to  spend  another  year  in  the  form.  Of  course  in  a  small  school 
there  is  too  wide  a  difference  in  attainments  to  make  this  possible. 
Large  numbers  are  almost  essential  to  the  proper  and  efficient  working 
of  a  school.  When  the  numbers  fall  below  about  200,  it  becomes  very 
difficult  to  grade  the  classes  at  all  evenly,  and  either  the  backward  are 
neglected  or  the  clever  ones  kept  back.* 

*  This  would  not,  of  course,  be  the  case  where  the  school  is  highly  staffed,  so  that 
there  can  be  a  number  of  small  forms  of  twelve  to  fifteen. 
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The  reclassification  for  so  many  different  subjects  entails  of  course 
a  considerable  amount  of  moving  about  from  one  class-room  to  another. 
There  are  usually  four  or  five  lessons  in  a  morning,  and  it  may  easily 
happen  that  a  girl  is  in  as  many  different  rooms  in  the  course  of  one 
morning.  Provided  that  the  building  is  convenient  and  well  planned, 
this,  so  far  from  being  a  disadvantage,  provides  a  useful  and  pleasant 
change.  Hut  it  is  essential  that  there  should  not  be  long  narrow 
corridors,  awkward  staircases,  and  dark  corners,  for,  unless  the  class- 
rooms are  easily  accessible,  there  is  not  only  a  great  waste  of  time,  but 
a  considerable  likelihood  of  disorder,  as,  where  supervision  is  difficult, 
discipline  is  not  unlikely  to  suffer. 

The  school  opens  usually  at  nine.  The  girls,  after  having  taken  off 
their  outdoor  boots — for  it  is  an  invariable  rule  that  only  indoor  shoes 
shall  be  worn  in  the  building  assemble  in  the  hall  for  calling  over  and 
prayers,  after  which  they  go  off  to  their  class-rooms.  The  morning  of 
four  hours  is  usually  divided  into  rive  sessions,  with  an  interval  of  about 
twenty  minutes  in  the  middle,  during  which  the  pupils  have  a  glass  of  milk 
and  a  bun,  to  make  up  tor  the  necessarily  early  breakfast,  followed  by  a 
few  minutes'  fresh  air  in  the  playground.  The  main  work  of  the  day 
is  over  by  one  o'clock,  but  a  very  large  proportion  of  the  girls  either 
stay  and  have  dinner  at  the  school,  or,  if  living  near,  go  home  and 
return  in  the  afternoon  for  some  of  the  special  classes,  or  for  games, 
which  play  a  large  part  in  the  life  of  the  schools. 

There  has  arisen  in  recent  years  a  considerable  demand  for  a  new 
sort  of  Boarding  School  for  Ciirls,  one  which  should  be  much  more  on  the 
lines  of  a  Hoys'  Public  School,  great  attention  being  given  to  games  and 
out-of-door  pursuits,  while  giving  an  education  of  a  high  character, 
aiming  perhaps  chiefly  at  general  culture,  in  which  Classics  should  take 
an  important  place  ;  and  at  the  same  time,  by  giving  the  girls  in  the 
upper  part  ot  the  school  a  considerable  share  of  responsibility  in  the 
management  and  discipline  of  the  school,  to  train  them  in  habits  of 
independence  and  self-reliance. 

The  first  school  of  this  sort  was  founded  in  1877  at  St  Andrews, 
and  has  been  known  as  the  St  Leonard's  School,  since  it  acquired  the 
buildings  and  grounds  of  the  old  St  Leonard's  College. 

The  school  consists  of  the  school-house  and  seven  boarding- 
houses,  each  under  the  control  of  one  of  the  senior  assistant 
mistresses.  The  numbers  are  limited  to  200,  and  the  entrance  age 
is  from  thirteen  or  fourteen  to  seventeen,  no  girl  being  admitted 
without  first  having  passed  an  entrance  examination  graduated 
according  to  age. 
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Each  house  has  a  separate  dining-room  and  study,  where  each  of 
the  elder  girls  has  a  small  writing-table  and  bookshelf. 

A  playing  field  of  16  acres  adjoins  the  school,  providing  a  cricket 
field,  golf  course,  lawn  and  gravel  tennis  courts,  hockey  ground,  fives 
courts,  &c.  Great  attention  is  given  to  games,  and  a  healthy  spirit 
of  rivalry  is  kept  up  between  the  different  houses  by  matches,  each  house 
having  its  own  colours,  and  a  keen  interest  is  taken  in  these  games. 

The  many  advantages  and  attractions  of  this  school,  which  began 
to  draw  girls  from  England  in  spite  of  the  long  journey,  resulted  in 
the  foundation  of  The  Education  Company,  by  whose  efforts  another 
school  has  been  established  in  the  South  of  England  at  Wycombe 
Abbey,  which  has  now  accommodation  for  200  girls. 

The  success  of  these  schools  shows  that  there  is  a  real  demand  for 
"  Public  Schools  "  in  the  sense  of  the  best  class  of  Boarding  Schools 
for  girls. 

Of  a  more  advanced  type  is  the  school  founded  in  1885  at 
Brighton  by  the  Misses  Lawrence.  The  success  of  the  school  made 
it  necessary  to  move  into  more  convenient  and  larger  premises.  A 
site  was  secured  between  Brighton  and  Rottingdean,  and  the  memorial 
stone  of  the  new  building,  known  as  the  Roedean  School,*  was  laid 
by  Mrs  Sidgwick  in  1897. 

German  and  American  Educational  Systems. —  In  order  to  render 
more  intelligible  the  plans  of  German  and  American  Schools  given 
further  on,  it  will  be  as  well  to  give  a  few  notes  upon  the  more  salient 
points  with  regard  to  their  system  and  general  arrangements. 

The  principal  aim  of  the  German  Secondary  School  system  is  to 
produce  in  their  pupils  a  high  standard  of  all-round  culture,  but  to  a 
certain  extent  with  reference  to  the  particular  line  in  life  which  lies 
before  them.  Their  schools  are  most  carefully  and  clearly  differentiated 
into  certain  well-defined  types  with  distinct  names,  which  clearly  denote 
the  scope  and  objects  of  the  school.  Each  school  is  limited  to  one 
particular  type,  not  combining  two  sorts  of  schools  in  one,  as  for 
instance  is  usually  the  case  with  our  Secondary  Schools  with  their 
Classical  and  Modern  Sides. 

By  means  of  a  highly  elaborate  but  at  the  same  time  a  smooth 
and  easy  working  system  of  central  and  local  administration,  it  is  easy 
to  compare  the  results  of  corresponding  schools  in  different  localities. 
This  comparison,  combined  with  the  system  of  Inspectors,  who  are 

*  Illustrated,  Figs.  185-192. 
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always  men  of  high  standing,  usually,  if  not  invariably,  past  Principals 
of  schools,  and  so  of  experience  in  the  work,  makes  it  possible  to  test 
the  value  and  efficiency  of  each  school  and  so  to  ensure  that  all  should 
be  kept  up  to  the  same  high  level  of  excellence. 

One  point  which  has  great  influence  upon  secondary  education 
in  Germany  lies  in  its  close  connection  with  the  other  parts  of  the 
national  organisation.  Successful  completion  of  a  six  years'  course  in 
a  recognised  Secondary  School  gives  not  only  exemption  from  one  of 
the  two  years'  compulsory  military  service,  but  at  the  same  time  a 
higher  status  during  the  one  year.  These  leaving  certificates  have  also 
a  commercial  value,  as  to  hold  one  is  a  necessary  qualification  in  ob- 
taining a  situation  with  any  large  firm.  This  naturally  induces  a  very 
large  number  of  boys  to  stay  the  full  six  years  at  school.  Again, 
the  professions — Law,  Medicine,  &c. — and  the  Universities  require 
the  successful  completion  of  a  certain  course  which  is  settled  by  the 
Government.  It  is  by  this  power  of  conferring  on  or  withholding 
from  schools  the  right  to  grant  these  privileges  to  their  pupils  that 
the  Government  can  force  them  to  conform  to  their  regulations. 

In  Prussia  the  administrative  control  of  educational  affairs  is 
\cstcd  in  the  Minister  for  Religious,  Educational,  and  Medicinal  Affairs. 
He  is  a  Cabinet  Officer  and  responsible  to  the  Crown  only,  but  practi- 
cally he  is  bound  by  public  opinion  and  precedent  to  carry  on  the  educa- 
tional work  along  certain  definite  lines.  He  acts  as  a  kind  of  ultimate 
Court  of  Appeal  from  the  decisions  of  lower  departmental  officers;  his  de- 
partment covers  a  wide  field  ;  it  controls  examinations  and  the  privileges 
to  be  gained  by  them  ;  has  the  final  voice  in  the  questions  of  choice 
ot  studies  ;  regulates  lees  ;  fixes  the  salaries  and  pensions  of  teachers. 

Properly  speaking,  there  is  no  Minister  of  Education,  education 
being  but  one  of  three  departments  as  mentioned  above.  This  particular 
department  is  presided  over  by  an  Under-Secretary  with  two  chief 
assistants.  These,  with  the  assistance  of  an  Advisory  Council  of  nine- 
teen, administer  the  whole  school  system.  Internally  the  department  is 
arranged  in  two  main  divisions  -to  one  belonging  the  Common  Schools 
( Elementary),  Normal  Schools,  High  Schools  for  Girls,  and  the  schools  or 
institutions  for  defective  children  ;  the  other  taking  charge  of  higher 
education  in  the  Secondary  Schools  and  Universities.  The  immediate 
administration  of  the  Secondary  Schools  is  in  the  hands  of  the  Provincial 
School  Hoards,  of  which  there  are  thirteen,  the  President  of  the  District 
being,  when  present,  chairman  ex  officio.  The  place  is,  however,  usually 
taken  by  the  Governor  of  the  District.  The  Board  is  as  a  rule  composed 
of  from  three  to  five  trained  Inspectors,  always  selected  from  men 
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who  have  been  Principals  of  Secondary  Schools.  These  divide  among 
themselves  the  different  classes  of  schools,  the  senior  member  taking 
the  highest  class  of  the  school. 

The  duties  of  these  Provincial  Boards  include  the  supervision  of 
all  matters  relating  to  the  educational  institutions  that  come  under  their 
jurisdiction.  They  are  required  to  inspect  and  report  upon  the  Higher 
Schools,  on  the  appointment  and  dismissal  of  teachers  other  than 
Directors  (Headmasters).  Their  reports  must  be  sufficiently  full  and 
exhaustive  to  keep  the  Central  Department  of  Education  fully  abreast 
of  the  state  of  affairs  in  every  school.  They  do  not  examine  or  grant 
certificates  to  teachers,  this  being  done  by  a  Special  Examinations 
Commission.* 

The  curriculum  of  any  Higher  School  must  go  somewhat  beyond 
the  subjects  which  may  be  considered  to  be  absolutely  necessary,  it 
being  the  essence  of  a  High  School  that  it  should  give,  to  some  extent 
at  least,  a  liberal  education.  The  Higher  Schools  of  Prussia  may  be 
divided  as  follows:— 

Classical  Schools  Latin  and  Greek. 

Gymnasien  Nine  years'  course. 

Pro-gymnasien  Six  years'  course. 

Modern  Schools  -  Hut  keeping  Latin. 

Realgymnasien  Nine  years' course. 

Real  Pro-gymnasien  Six  years'  course. 

Modern  Schools  -  No  Latin. 

Oberrealschulen  Nine  years'  course. 

Realschulen  Six  years'  course. 

Hohere  Btirgerschulen  Six  years'  course. 

The  Gymnasium  is  the  highest  class  of  school  in  (iermany.  It  is  the 
natural  road  to  the  Universities  and  the  learned  professions.  Its  aim  is 
a  high  standard  of  all-round  culture.  It  is  divided  into  nine  classes, 
one  to  correspond  with  each  year  of  the  course.  Arranged  in  three 
divisions,  the  names  of  the  classes,  which  it  is  convenient  to  know,  as 
they  convey  at  once  a  definite  idea  of  the  age  and  attainments,  and  are 
always  found  in  the  same  numbers  and  arrangement  in  all  schools,  are 
— Ober  Prima,  Unter  Prima,  and  Ober  Secunda,  in  the  first  division  ; 
Unter  Secunda,  Ober  Tertia,  and  Unter  Tertia,  the  second  ;  while  the 
third -division  takes  the  classes  Ouarta,  Ouinta,  Sexta.f 

As  a  rule,  a  year  is  spent  in  each  class,  never  less,  but  it   may 

*  German  Higher  Schools,  J.  K.  Russell,  1899. 

t  These  names  of  the  classes  are  often  found  marked  on  the  plans  of  schools,  as  the 
size  of  the  class  is  limited  by  its  position. 
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happen  that  a  boy  is  not  sufficiently  advanced  to  be  moved  up,  in  which 
case  he  has  to  remain  a  second  year  in  the  same  form. 

To  obtain  admission  to  a  Gymnasium  the  pupil  must  be  at  least  nine 
years  old,  and  must  have  had  three  years'  training  in  Reading,  Writing, 
Arithmetic,  and  Religion.  This  may  be  had  either  in  the  Elementary 
Schools  or  Private  Schools,  or  better  in  the  special  Preparatory  Schools 
which  are  attached  to  many  Gymnasien,  known  as  Vorschule. 

There  is  very  little  difference,  as  far  as  the  Gymnasien  are  con- 
cerned, between  the  different  States.  In  the  Southern  States  there  is  a 
tendency  to  give  a  rather  larger  proportion  of  time  to  Classics. 

The  Pro-gymnasien  are  the  same  as  the  above,  but  having  the 
lower  and  middle  divisions  only,  so  making  a  six  years'  course.  They 
are  found,  as  a  rule,  in  the  smaller  towns,  where  there  are  not  enough 
boys  who  would  stay  to  complete  a  nine  years'  course.  Such  pupils  are 
sent  on  to  finish  the  last  three  years  to  some  neighbouring  town. 

The  aims  of  the  Realgymnasien  are  the  same  as  those  of  the 
Gymnasien  :-  To  give  the  pupil  a  liberal  education,  but  founded  more 
on  instruction  in  Modern  Languages,  Mathematics,  and  Natural  Science  ; 
so  that,  while  the  class  divisions  and  arrangements  are  the  same,  the 
curriculum  is  a  good  deal  altered,  English  taking  the  place  of  Greek, 
while  ;i  great  deal  more  timer  relatively  is  devoted  to  French  and 
Natural  Science. 

The  Reakehuleii  are  Higher  Schools  in  which  the  Classical 
Languages  are  not  taught,  with  six  classes  in  the  normal  course.  In 
many  cases,  however,  three  extra  classes  are  added,  making  the  nine 
years'  course  complete.  They  are  then  known  as  Oberrealsclmlen. 
The  object  in  view  of  these  schools  is  to  fit  their  pupils  for  effective 
and  intelligent  participation  in  the  actual  affairs  of  life.  Particular  stress 
is  therefore  placed  on  Modern  Languages  and  Natural  Science.  The 
Prussian  Ministry  look  with  a  very  favourable  eye  on  these  schools, 
and  try  in  every  way  to  increase  their  number,  even  at  the  expense  of 
the  Realgymnasien,  as  it  is  to  the  pupils  of  these  schools  that  the 
nation  looks  for  its  industrial  leaders. 

The  Hbhere  Biirgerschule  properly  implies  a  High  Grade 
Elementary  School.  The  term,  however,  is  rapidly  falling  into  disuse, 
its  place  being  taken  by  the  Realschule. 

Girls'  Schools  occupy  in  Germany  a  position  very  inferior  both 
in  position  and  in  respect  to  State  aid  to  that  of  the  boys.  As 
shown  by  Dr  Wychgram,*  there  were,  in  1897,  586  Higher  Schools 

*  Handbuch  des  Hoheren  Miidchenschulwesens,  Wychgram,  Leipzig,  1897. 
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for  Boys,  nearly  half  of  which  are  supported  by  State  aid,  while 
there  are  but  128  Schools  for  Girls,  of  which  four  only  receive  any 
Government  assistance,  all  the  rest  being  supported  by  private 
means,  or  worked  for  profit,  or  managed  by  the  city  in  which  they 
are  located.  The  reason  of  their  relatively  small  importance  prob- 
ably is  due  to  the  lack  of  openings  which  would  offer  a  career 
to  educated  women.  Till  recently  the  teachers  in  the  Girls'  Schools 
were  men,  so  that  there  were  no  posts  to  be  gained  by  a  thorough 
course  of  study ;  there  were  no  privileges  attached  to  the  Girls' 
Higher  Schools,  so  that  there  was  no  object  in  uniformity  of  curri- 
culum or  methods  ;  they  do  not  want  women  at  the  University,  so 
that  here  again  there  was  no  object  in  going  through  the  course  of 
studies  of  the  Gymnasium. 

However,  in  the  last  few  years  things  have  improved  very  much. 
The  permission  to  teach  in  the  Higher  Girls'  Schools  was  gained,  and, 
as  candidates  for  teachers  must  pass  a  State  examination,  previous 
training  of  an  adequate  character  became  necessary.  In  1894  a 
Ministerial  Rescript  was  promulgated  fixing  the  curriculum  for  the 
Higher  Schools  for  Girls  (Hohere  Madchcnschu/en\  also  providing 
for  the  appointment  of  women  to  any  position  in  the  upper  grades. 

Pupils  enter  at  six  years,  there  being  no  Vorschule  as  for  boys. 

There  is  in  America  the  same  widespread  enthusiasm  for  educational 
subjects  and  the  general  public  interest  in  it  that  is  such  a  marked 
feature  in  Germany.  The  reasons  for  this  are  traced  by  Miss  Burstall,  in 
her  book  on  American  Girls'  Schools,*  partly  to  the  democratic  constitu- 
tion of  the  country,  which  makes  it  so  very  necessary  that  those  in 
whose  hands  so  much  power  rests  should  be,  as  far  as  may  be,  fitted  to 
make  a  good  use  of  it  ;  partly  to  the  enormous  foreign  immigration, 
where  the  Public  School,  taking  children  of  all  classes,  creeds,  and 
nationalities,  offers  the  best  if  not  the  only  solution  of  the  problem  of 
how  best  to  weld  all  this  very  mixed  material  into  one  homogeneous 
whole,  to  make  a  nation  that  shall  to  some  extent  have  the  same  ideas 
and  the  same  aims.  Everywhere  in  books  or  papers  on  American 
education  this  feeling  may  be  traced.  English  is  enforced  as  the 
language  in  all  schools,  even  in  those  where  it  is  a  foreign  language  to 
nearly  all  the  children  in  the  school,  language  being  considered  the 
great  unifier.  Private  and  Denominational  Schools  are  not  looked 
upon  favourably,  because  they  tend  to  strongly  increase  racial  and 
class  differences. 

*  The  Education  of  Girls  in  the  United  States,  S.  Burstall,  1894. 
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There  is  a  singular  degree  of  unity  in  American  education,  making 
it  difficult  to  treat  secondary  and  elementary  education  separately.  Not 
only  are  they  under  the  same  authority,  but  they  are  very  carefully 
arranged  to  lead  from  one  to  another — in  fact,  in  America  there  is  a 
complete  ladder  from  the  Elementary  School  to  the  University. 
Although  the  different  States  each  manage  their  own  educational 
affairs,  there  is  not  nearly  so  great  a  difference  in  their  systems  as  one 
would  expect  to  find  :  owing  perhaps  to  the  quickness  with  which  new 
ideas  are  seized  upon,  and  the  completeness  of  intercommunications,  due 
to  the  great  number  of  teachers'  societies  and  meetings,  any  scheme  of 
education  that  seems  successful  in  one  State  is  very  quickly  adopted 
by  others,  anxious  not  to  be  behindhand  in  any  improvements.  "  Not 
only  is  there  a  unity,  there  is  an  astonishing  uniformity  over  the  whole 
of  the  United  States  in  organisation,  methods,  courses  of  study 
everything.  Some  districts  and  schools  are  of  course  better  than 
others  ;  some  are  permeated  by  a  different  spirit.  Hut  in  outward  form 
the  uniformity  over  so  large  an  area,  with  such  absolute  local  freedom 
of  variation,  is  extraordinary.  The  Educational  Exhibit  at  Chicago 
showed  this  uniformity  in  a  remarkable  degree  ;  the  educational 
literature,  reports,  school  laws,  £c.,  show  it  also.  It  is  perhaps  not 
too  much  to  say  that  there  is  less  difference  in  form  between  the 
schools  of  Boston,  Chicago,  San  Francisco,  and  Seattle  in  the  State 
of  Washington,  than  there  is  between  the  different  Girls'  High  Schools 
in  London."  * 

The  National  Government  in  America  has  nothing  to  do  with 
educational  affairs,  such  matters  being  entirely  under  local  control. 
Kach  State  has  its  own  school  law  derived  from  the  State  Constitution, 
which  gives  general  direction.  This  is  supplemented  by  Acts  of  State 
Legislation,  in  which  are  more  detailed  instructions,  providing  for  the 
organisation  of  Local  Hoards,  fixing  the  school  age,  particulars  of  com- 
pulsory education,  &c.  The  School  Hoards  manage  the  schools, 
levying  the  local  rates,  and  erecting  new  buildings  as  required  ;  arrange 
the  curriculum,  appoint  teachers,  and  generally  superintend  the  work 
of  the  schools.  There  is  in  addition  a  State  Superintendent  of  Public 
Instruction,  whose  business  it  is  to  give  advice,  make  reports,  license 
teachers,  &c.  Schools  are  supported  almost  entirely  by  local  taxation 
in  the  form  of  a  property  tax.  There  is,  however,  in  addition  a  State 
fund,  distributed  by  the  authorities  to  equalise  the  burdens  of  taxation 
in  providing  for  the  poorer  districts. 

*  The  Education  of  Girls  in  the  United  States,  S.  Burstall. 
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There  is  in  America  no  system  of  inspections  corresponding  in 
the  smallest  degree  to  the  organised  inspection  of  Elementary  Schools 
in  this  country,  nor  are  there  any  great  public  examinations  which 
can  be  taken  by  Secondary  Schools,  such  as  the  Oxford  and  Cambridge 
Local  Examinations,  &c.  The  whole  spirit  of  their  education  is,  indeed, 
generally  opposed  to  examinations,  attempts  having  even  been  made  to 
do  away  with  the  entrance  examination  to  Universities,  replacing  them 
by  a  certificate  to  say  that  the  pupil  has  been  through  such-and-such 
a  course  of  study.  This  plan  has  not  been  adopted  by  such  Colleges 
as  Harvard  and  Yale. 

The  qualifications  of  teachers  in  the  Public  Schools  are  not 
governed  by  any  general  regulation.  There  is  usually  a  preponderance 
of  female  teachers,  due  probably  rather  to  the  fact  that  they  command 
a  lower  salary  than  to  any  theories  on  the  subject. 

The  "Public,"  that  is  to  say,  the  "Free"  Schools — "Public" 
having  that  sense  when  applied  to  American  Schools — are  arranged  in 
three  grades  by  age.  A  Kindergarten  is  in  some  cases  included  in 
the  first. 

1.  The    Primary    School — children    of    from    six    to    nine    years, 
learning  Reading,  Writing,  Arithmetic,  and  the  Elements  of  Language. 

2.  The  Grammar  School  takes  up  the  children  as  they  leave  the 
Primary   School,  keeping  them   if  possible  till   the  age  of  fourteen   or 
fifteen,    though   of   course    many   leave    as    soon    as    they    are    legally 
exempt  in  order  to  go  to  work.      In  the  Grammar  School,  Grammar, 
Arithmetic,    Geography,    Literature,   and    United    States    History    are 
taught.      In   the  larger  towns  and   cities   there   is  a  regular  course  of 
Manual  Training  included,  and  in  some  centres  Natural  Science.      The 
higher  classes  of  the  Grammar  School  correspond   to  some  extent  to 
the    English     Higher    Grade    Elementary    Schools    or    Third    Grade 
Secondary  Schools. 

3.  The  High  School  takes  its  pupils  at  fourteen,  fifteen,  or  sixteen 
years  of  age,  to  prepare  them  either  for  the  University,  or  to  finish  their 
education  by  giving  a  broader  knowledge  and  a  more  thorough  training. 
This   naturally   tends    to   the    establishment  of  two  different   sorts  of 
schools.      In  Boston  they  are  known  as  the  English  and  the  Latin,  the 
latter  being  those  which  prepare  pupils  for  the  Universities.     Attempts 
are  being  made  to  establish  a  third  kind  called  Manual  Training  High 
Schools. 

The  point  that  at  once  catches  the  attention  on  looking  at  the 
organisation  of  schools  in  America  is  the  fundamental  difference 
between  their  idea  of  the  connection  between  elementary  and  secondary 
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education  and  that  prevalent  in  this  country.  The  plan  of  classing 
schools  according  to  the  leaving  age  is  thus  quite  impossible  in  America. 
All  kinds  of  schools  begin  in  the  same  way  with  the  same  subjects ;  the 
elements  of  knowledge  are  taught  to  all  children  alike,  the  only  differ- 
ence between  lower  and  higher  education  being  the  point  reached,  the 
custom  of  beginning  early  certain  subjects,  such  as  Modern  Languages 
and  Latin,  in  the  case  of  pupils  who  intend  continuing  their  education 
till  seventeen  or  eighteen,  or  are  going  to  the  Universities,  being  unusual 
in  America,  where  the  subjects  are  the  same  for  all,  whether  they  intend 
to  go  on  or  stop  at  fourteen.  Of  course  this  plan  makes  any  scheme  of 
progression  from  one  school  to  another  very  much  easier  to  arrange. 
Having  completed  the  course  at  a  Grammar  School,  a  boy  can  either 
go  on  to  a  High  School  where  he  will  find  himself  ready  to  go  straight 
on  with  the  work  there,  or  he  simply  leaves  school  and  goes  to  work, 
and  is  supposed  to  have  been  equally  prepared  for  either  course.  The 
difficulty  found  in  the  English  Secondary  Schools  of  classifying  and 
grading  the  pupils  coming  with  a  scholarship  from  an  Elementary 
School  is  thus  done  away  with — that  is  to  say,  the  American  idea  is  that 
all  children,  whatever  their  future,  should  begin  with  the  same  education, 
adding  something  each  year,  but  always  putting  what  may  be  called 
the  necessary  subjects  first,  so  that  Modern  Languages  and  the  Classics 
arc  put  off  until  the  High  School  is  reached.  This  scheme  makes  the 
educational  unit\-  so  complete,  and  the  educational  ladder  so  easy,  that 
it  is  still  can-fully  adhered  to,  although  it  is  of  doubtful  advantage  from 
a  purely  educational  point  of  view  ;  languages,  to  be  acquired  in  any 
degree  of  perfection,  should  probably  be  commenced  at  an  early  age. 
This  common  use  of  the  Public  Schools  by  all  grades  of  society  pre- 
supposes tor  its  successful  working  an  absence  of  social  lines  or  demar- 
cation of  class  such  as  is  perhaps  only  to  be  found  in  America. 

1  he  most  important  personage  in  connection  with  education  in 
America  is  undoubtedly  the  Superintendent.  "  Within  his  own  domain, 
whether  a  State,  a  county,  or  a  city,  he  combines  in  himself  the 
characters  of  a  Minister  of  Public  Instruction,  an  Inspector  of  Schools, 
a  Licenser  of  Teachers,  and  a  Professor  of  Pedagogy."*  His  influence 
extends  to  every  detail  of  school  life.  Serious  breaches  of  discipline, 
cases  of  expulsion,  &c.,  come  through  his  hands  ;  he  acts  as  adviser 
to  teachers  on  methods  of  teaching  ;  gives  hints  to  young  and  inex- 
perienced students  ;  and  is  the  technical  expert  by  whose  opinion  the 
Local  School  Hoard  is  to  a  great  extent  guided  on  very  many  points. 

*  Notes  on  American  Schools  and  Training  Colleges,  p.  61,  Sir  J.  Fitch. 
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Before  admission  to  a  High  School  it  is  necessary  to  have  a 
certificate  from  a  Grammar  School  or  to  pass  an  equivalent  examination. 
This  of  course  simplifies  to  a  great  extent  the  curriculum,  as  certain 
subjects  having  been  sufficiently  studied,  they  are  able  to  devote  their 
energies  to  higher  work. 

The  organisation  of  a  High  School  is  simple.  The  pupils  are 
arranged  in  years,  admission  being  only  allowed  once  a  year  in 
September,  unless  the  applicant  can  produce  satisfactory  evidence 
of  being  able  to  take  up  the  work  at  the  proper  point.  At  the  end 
of  the  year  they  all  go  regularly  on  to  the  next  year's  work.  Any  who 
are  too  backward  to  do  so  either  go  over  the  year's  work  again,  or 
perhaps  more  usually  leave  the  school.  At  the  end  of  the  course  of 
three  or  four  years  a  diploma  is  given,  but  not  as  the  result  of  any 
examination.  There  are,  as  a  rule,  in  the  High  Schools  several  courses 
of  study,  one  of  which  is  chosen  by  the  pupil  on  entering.  There  is  the 
college  course  of  four  years  ;  the  English  course  mentioned  above  ;  then 
there  is  a  commercial  course  of  two  years.  In  some  cities  there  is  a 
three  years'  course  of  engineering. 

The  word  "class"  does  not  convey  the  idea  of  a  form  in  the 
English  sense,  but  means  all  the  students  of  one  year,  which  may  in  a 
large  school  amount  to  200  or  more.  These  classes  are  divided  up 
according  to  the  different  subjects  taken  by  the  pupils.  In  many  cases, 
of  course,  these  divisions  are  too  large  to  be  taken  at  once.  They  are 
then  divided  into  sections,  the  teacher  repeating  the  lesson.  There  is 
no  system  of  grades  or  classification  according  to  attainments,  the 
whole  "year"  or  "class"  being  kept  parallel,  although  taught  in 
sections.  Thus  there  is  never  found  at  the  top  of  the  school  a  small 
form,  such  as  the  English  "sixth,"  doing  advanced  work  in  different 
subjects. 

The  daily  work  in  an  American  Public  High  School  is  confined 
to  the  morning,  as  a  rule  from  9  till  1.30.  There  is  a  "  recess  "  or  period 
of  rest  in  the  middle  of  the  morning  of  about  half  an  hour,  when  the 
pupils  have  a  light  lunch,  either  bringing  it  themselves  or  buying 
what  they  want  at  the  school,  a  few  who  live  close  by  returning  to 
their  homes. 

There  is  a  great  variation  as  regards  the  custom  of  a  general 
assembly  in  the  morning  before  work.  Any  daily  religious  ceremony 
is  unusual,  but  in  some  schools  it  takes  place  two  or  three  times  a 
week,  or  else  the  school  is  called  together  for  some  form  of  literary 
exercise.  The  morning  is  divided  into  five  periods,  one  of  which  is 
given  to  private  study— that  is  to  say,  while  the  lessons  are  going  on, 
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the  pupils  who  attend  the  subjects  of  them  are  in  attendance,  while  the 
others,  sitting  at  their  own  desks  in  special  study-halls,  go  on  doing 
work  by  themselves.  It  is  necessary  to  bear  this  in  mind  when  looking 
at  the  plans  of  American  schools,  as  it  explains  the  large  school-rooms, 
the  size  of  which  is  apt  to  strike  any  one  who  sees  the  drawings  for  the 
first  time.  The  actual  teaching  is  done,  for  the  most  part,  in  smaller 
rooms,  which  are  called  "recitation-rooms,"  and  which  correspond 
more  to  our  class-rooms.  At  the  close  of  each  lesson  period  electric 
bells  sound  all  over  the  building,  and  a  few  minutes,  three  to  five,  are 
allowed  for  the  change  of  class-rooms.  During  this  period  conver- 
sation is  allowed.  Since  the  foregoing  remarks  apply  as  well  to  girls 
as  to  boys,  there  is  no  need  to  go  into  the  subject  of  girls'  education 
separately,  as  most  of  the  schools  are  co-educational,  educating  the 
boys  and  girls  together,  and,  even  where  there  are  separated  schools, 
the  subjects  taught  and  the  organisation  of  the  school  are  so  nearly 
identical  as  to  make  a  separate  account  unnecessary. 

There  are  in  America,  though  to  nothing  like  the  extent  in 
England,  Private  Secondary  Schools,  and  under  the  term  private 
are  included  schools  governed  by  a  Board,  though  not  conducted  for 
private  profit ---in  fact,  all  schools  that  are  not  free.  These  schools 
are  not  numerous.  They  are  conducted  very  much  on  the  lines  of  the 
Public  Schools,  but  are  not  subject  to  any  inspections  or  regulations. 


CHAPTER   II. 
SECONDARY   DAY   SCHOOL    BUILDINGS. 

Method  of  dealing  with  the  Buildings  in  the  following  Chapter — .-Esthetic  Considerations 
in  the  Treatment  of  the  Interior  of  Secondary  School  Buildings— Sites  and  the 
Questions  which  govern  Position — Aspect — Advantage  of  plenty  of  Sun— Relative 
Merits  of  the  different  Points  of  the  Compass — North  and  North-west,  West  and 
South-west,  East  and  South-east,  North-east-  Accommodation,  Extent  required 
Questions  which  determine  the  number  of  Class-rooms  required — Necessity  for 
Division  Rooms — Sliding  Partitions — List  of  the  Accommodation  required  for  a 
Large  School  for  Boys — Similar  List  for  a  German  School  of  the  same  kind — Dif- 
ferences— Girls'  Day  Schools:  List  of  Rooms  required — Consideration  of  which 
Rooms  can  be  dispensed  with,  and  how  Retrenchment  can  be  most  conveniently 
made — List  of  the  Minimum  Accommodation. 

IN  dealing  with  the  subject  of  school  buildings  the  following  arrange- 
ment has  been  adopted  : — First  of  all,  to  give  some  consideration  to 
questions  affecting  school  planning  generally  ;  and  then,  before  proceed- 
ing to  describe  and  illustrate  examples  of  different  schools  in  detail,  to 
enter  as  carefully  as  possible  into  the  questions  of  the  extent  of  the 
accommodation  required,  the  uses  and  purposes  of  the  different  rooms, 
and  the  form,  dimensions,  and  position  that  have  been  found  best 
adapted  to  serve  those  purposes.  The  object  of  this  is  to  make  the 
plans  given  later  more  intelligible,  since  the  plan  of  the  whole  school 
can  scarcely  be  understood,  or  at  all  events  appreciated,  without  a  clear 
idea  of  the  purposes  which  the  various  parts  of  it  are  intended  to  serve. 
There  is,  as  a  rule,  in  regard  to  the  interior  fitting  and  arrangement 
of  Secondary  Schools,  too  little  attention  paid  to  their  aesthetic  qualities. 
Schools  are  apt  to  have,  to  a  quite  unnecessary  degree,  the  bare  unattrac- 
tive appearance  usually  associated  with  institutions.  Although  much  can 
of  course  be  done  by  means  of  pictures,  engravings,  &c.,  it  is  impossible  in 
many  cases  to  do  much  to  relieve  the  monotony.  The  effect  is  often  in- 
creased by  having  all  the  paint-work  in  the  building  a  dull  and  dreary 
brown,  while  each  class-room  is  an  exact  counterpart  of  every  other.  In 
recent  years  a  great  deal  more  attention  has  been  paid  to  these  questions, 
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a  notable  example  being  the  new  school  for  girls  at  Roedean,*  which  is 
not  only  spacious  and  healthy,  but  attractively  and  artistically  treated. 
There  is  still,  however,  a  good  deal  that  might  be  done  in  this  direction. 
It  often  looks  as  though  much  of  this  lack  of  the  amenities  of  a  building 
were  due  to  the  habit  of  freely  adopting,  in  Secondary  Schools,  fittings, 
methods,  and  styles  of  building  which  have  been  found  successful  in  the 
Klementary  Schools,  but  which,  though  well  enough  adapted  for  them, 
are  unnecessarily  institutional  and  formal  for  a  Secondary  School.     The 
modern   Hoard   School,  with  its  clean  and  excellent,  if  somewhat  bare, 
building,  offers  a  quite  sufficient  contrast  to  the  homes  from  which  most 
of  the  children  come,  and   is  therefore  perhaps  quite  as  well  adapted  to 
give  them  a  start  on  the  road  to  a  higher  standard  of  living  as  would  a 
building  more  elaborately  treated.      Hut  to  children,  and  especially  to 
girls  accustomed  to  the  refinements  of  a  cultivated  home,  the  buildings  of 
such  a  school  are  more  likely  to  present  a  forlorn  and  forbidding  appear- 
ance than  to  have  any  elevating  tendency.     Although  it  may  and  indeed 
does  cost  more  to  make  a  handsome  interior,  there  should  surely  be  set 
against  this  the  fact  that  refined  and  artistic  surroundings  have  a  high 
educational  value.      So  much  is  spent  at   the  present  time  on   teaching 
art  directly,  that  sonic  allowance   might   be  made  for  influences  of  this 
kind,  which  arc  nonetheless  strong  because  imbibed  unconsciously.      A 
careful  scheme  of  colour  decoration  alone   will  do  much  to  add  to  the 
appearance   of  a  school   without   increasing  the  cost   materially,   while 
treating  each  class-room   separately  not  only  affords  a  welcome  change 
to  the  eyes  of  the  pupils  when   moving  from   one  room  to  another,  but 
gives  a  pleasant   individuality  to  each   room.      There  is  the  incidental 
advantage   that   it   makes  it   easy  to  do  up  one  or  two  rooms   without 
doing  up  the  whole  building. 

SITES 

1  he  best  site  for  a  school  is  naturally  that  of  the  best  site  for  any 
kind  of  house  that  is  to  say,  the  most  healthy  position  would  be  the  top 
of  a  hill  facing  south,  with  a  gravel,  sand,  or  chalk  soil,  sheltered  to  the 
north  and  east  by  trees,  preferably  pines  ;  while  the  worst  situations  are 
those  close  to  the  bed  of  a  river,  or  on  low-lying  clay  soil.  It  should  be 
remembered  too  that  some  situations,  though  apparently  healthy,  with 
a  good  soil  such  as  sand  or  gravel,  yet,  owing  to  a  subsoil  of  clay  under 
the  gravel,  are  nearly  as  unhealthy,  owing  to  the  impervious  layer 

*  Described  and  illustrated  below  (see  Fig.  190). 
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below,  as  though  standing  water  showed  actually  on  the  surface.  While 
books  on  school  building  generally  give  very  careful  and  elaborate 
directions  as  to  soil,  site,  aspect,  &c.,  on  which  the  building  should  be 
placed,  it  usually  happens  that  the  final  position  of  the  school  is  governed 
by  very  different  considerations,  especially  in  the  case  of  Day  Schools, 
which,  to  fulfil  their  purpose  adequately,  must  be  placed  in  easily 
accessible  situations,  close  to  large  centres  of  population,  and  where 
the  necessary  space  can  be  secured.  In  the  case  of  non-local  Boarding 
Schools,  since  they  have  not  to  study  the  convenience  of  day  pupils,  it 
is  of  course  generally  possible  to  pay  due  consideration  to  these  sanitary 
questions.  Naturally,  too,  they  assume  greater  importance  in  the  case 
of  Boarding  Schools. 

The  most  important  desiderata  for  the  school  building  are  good 
air,  plenty  of  light,  and  freedom  from  the  disturbance  of  noise,  caused 
by  traffic,  factories,  &c.  To  secure  the  first,  the  building  should  stand 
on  high  ground,  and  as  far  as  possible  from  neighbouring  houses.  In 
this  respect  regard  should  be  had  to  the  likelihood  of  future  building 
operations  in  the  neighbourhood.  Low-lying  ground,  or  places  ever 
liable  to  flood,  are  particularly  to  be  avoided  ;  for  though  by  careful 
precautions  the  building  itself  may  be  kept  dry.  the  playground  will  in 
wet  weather  have  water  frequently  standing  upon  it,  and  be  a  cause  of 
continual  nuisance  and  a  source  of  ill  health. 

Trees  and  shrubs,  especially  evergreens,  planted  so  as  to  act  as  a 
protection  against  the  cold  winds,  are  an  advantage,  especially  in  the 
playground  ;  but  of  course  care  must  be  taken  that  they  do  not  in  any 
way  interfere  with  the  lighting  of  the  school. 

In  a  town  the  school  should  be  placed  in  as  quiet  and  wide  a  street  as 
possible.  The  noise  from  the  street  is  very  much  less  when  the  houses 
on  the  opposite  side  are  low,  while  the  light  also  is  of  course  much 
better.  It  is  worth  remembering  that  if  there  is  a  narrow  passage  down 
the  side  of  the  school  building,  formed  by  a  high  house  or  a  wall,  the 
noise  from  the  street  will  be  caught  and  re-echoed  very  strongly  into 
the  class-rooms  looking  into  any  such  passage.  Any  precautions  taken, 
such  as  double  windows,  to  exclude  the  noise  to  the  front  of  the 
building,  should  also  be  taken  for  these  windows,  as  it  often  happens 
that  the  noise  thus  arising  from  this  confined  area  is  actually  more 
disturbing  than  that  coming  through  the  windows  looking  directly  on 
to  the  main  street.  The  school  should  of  course  be  put  back  as  far  as 
possible  from  the  street,  to  avoid  the  dust  as  well  as  the  noise.  When, 
as  is  sometimes  the  case,  the  school  is  brought  up  to  the  street  level 
to  make  an  imposing  appearance  or  to  draw  attention,  the  class-rooms 
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looking  out  over  the  street  should  have  double  windows,  though  this 
precaution  is  of  little  use  in  hot  weather,  unless  some  complete  scheme 
of  mechanical  ventilation  has  been  installed.  As  far  as  possible  the 
building  should  be  planned  so  that  the  corridors  and  rooms  where  noise 
is  of  not  quite  so  much  consequence,  as  for  instance  studios  and  labora- 
tories, music-rooms,  dining-rooms,  waiting-rooms,  and  staircases  and 
corridors,  should  come  on  the  street  side.  The  strain  upon  the  voice 
of  a  teacher  in  a  class-room  looking  over  a  street  is  very  great,  and 
is  likely  to  result  in  injury  to  the  throat. 

In  the  position  of  a  school  it  is  well  that  the  approach  to  it  should 
be  carefully  considered,  i.e.,  with  regard  to  shops,  mews,  public-houses, 
or  factories  that  the  pupils  will  have  to  pass.  This  naturally  is  of  great 
importance  in  the  case  of  (iirls'  Schools.  The  neighbourhood  of  big 
factories  is  also  to  be  specially  avoided,  owing  to  the  dust  and  possible 
fumes. 

With  houses  opposite  there  should  be  a  sufficient  distance  to  make 
sure  that  the  light  will  not  in  any  way  be  interfered  with.*  Rooms  that 
are  darkened  and  shut  in  by  neighbouring  buildings  have  a  most 
depressing  influence  on  those  who  have  to  occupy  them,  and  are 
particularly  to  be  avoided  in  school  buildings. 

If  the  school  is  on  high  ground,  care  should  be  taken  that  the 
approach  should  not  be  too  steep,  as  in  winter,  during  frosty  weather, 
there  are  likely  to  be  accidents,  especially  among  the  smaller  children. 


ASPECT. 

The  point  towards  which  the  school  should  face  should  of  course 
be  determined  by  the  positions  of  the  class-rooms,  whether  placed  in  the 
front  or  the  back  of  the  building,  in  order  to  obtain  the  most  suitable 
aspect  for  their  windows. 

During  school-time  it  is  essential  that  every  class-room  should 
have  an  abundant  supply  of  light,  so  that  the  class-room  window  should 
face  towards  the  quarter  whence  is  derived  the  best  supply  of  light 
during  the  hours  which  they  are  in  use.  Further,  it  is  essential,  for  the 
sake  of  the  health  of  the  scholars,  that  sunlight  should  have  direct  access 
to  every  room,  at  least  during  some  part  of  the  day,  though  it  is  some- 
times argued,  especially  by  German  authorities,  that  it  is  advantageous 
if  this  can  happen  while  the  class-room  is  not  actually  in  use ;  and 

"•  For  this  see  on  lighting  of  class-rooms,  where  the  question  of  opposite  houses  is 
treated  at  length. 
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while  this  may  be  important  in  countries  where  the  sun  has  during  the 
summer  much  more  power  than  in  this  country,  it  is  seldom  that  much 
discomfort  is  felt  here,  except  in  the  case  of  class-rooms  facing  due  west, 
in  the  afternoon  in  summer. 

The  old  Italian  proverb,  "  Dove  non  va  il  sole,  va  il  medico,"  is 
nowhere  of  greater  truth  than  when  applied  to  school-rooms,  and  the 
reasonableness  of  the  old  saying,  that  no  room  is  healthy  where  the 
sun  does  not  come,  has  been  well  proved  by  the  recent  researches  and 
investigations  made  by  bacteriologists  on  the  effect  of  direct  sun  rays 
on  bacteria  and  disease  germs  of  all  kinds,  so  that  the  disinfecting 
power  of  the  sun  is  one  of  which  the  fullest  use  should  be  made  in 
the  arrangement  of  the  school  building. 

The  sun  in  the  early  morning  and  late  afternoon,  being  then  lower 
in  the  sky,  will  naturally  shine  much  farther  into  the  rooms  than  during 
the  middle  of  the  day.  It  is  of  course  hardly  possible  to  arrange  that 
every  class-room  in  a  large  building  should  have  an  equally  good 
aspect ;  but,  as  far  as  can  be  managed,  it  should  be  arranged  that  none 
of  the  regular  class-rooms  should  face  the  north  only,  except  in  the  case 
of  the  studio,  for  which,  as  it  requires  a  steady  light,  a  northern  aspect 
is  best.  The  days  when  there  is  likely  to  be  too  much  heat  are  in  this 
country  not  very  many,  and  a  proper  arrangement  ot  blinds  will  make 
the  management  of  the  light  easy.  The  hottest  time  of  the  year,  too, 
falls  usually  in  the  summer  holidays.  The  advantages  of  the  sun  are 
so  great  from  the  point  of  view  of  health,  that  they  should  outweigh  a 
small  amount  of  possible  discomfort  on  a  few  days  of  the  year. 

The  relative  advantages  of  the  different  points  of  the  compass  may 
be  shortly  considered. 

The  North  and  North-west. — These  aspects  should  never  be  used 
for  class-rooms,  as  they  get  practically  no  sun  until  late  in  the  day.  If  it 
is  necessary  that  any  rooms  should  have  this  aspect,  these  should  be 
those  which  are  occupied  seldom,  or  for  a  short  time  only  ;  and  this 
side  of  the  building  may  be  taken  up  by  the  windows  of  the  hall, 
studio,  chemical  laboratories,  waiting-rooms,  committee-rooms,  stair- 
cases, or  corridors. 

West  and  South-west. — These  aspects  have  an  advantage  in  cases 
where  it  is  preferred  to  have  the  direct  sunlight  into  the  class-rooms 
at  a  time  when  the  rooms  are  not  being  used,  since  it  is  not  till  the 
afternoon  that  the  sun  will  come  into  such  rooms,  and  so  in  High 
Schools  and  others  in  which  class-room  work  is  as  a  rule  confined  to 
the  morning  the  sun  will  only  come  into  the  rooms  after  the  hours  of 
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regular  work.  These  rooms,  however,  in  schools  where  work  is  done  in 
the  afternoon  will  get  hot  in  summer,  while  missing  the  early  sun  in 
winter. 

East  and  South-cast. — Rooms  looking  to  these  points  get  the  best 
light  all  the  morning  hours.  The  sun  shines  into  the  room  in  the 
'morning,  making  the  rooms  cheerful  and  comfortable  in  the  cold  weather, 
while  in  summer  the  sun  is  off  before  the  hot  part  of  the  day.  The 
early  sun,  too.  has  not  the  same  power  in  the  morning  as  later  in  the 
day  when  everything  has  been  heated.  In  the  rooms  looking  due  east 
the  level  rays  of  the  early  sun,  except  in  midsummer,  shine  right  into 
all  the  farthest  corners  of  the  room.  For  small  children,  Kindergartens 
especially,  this  aspect  is  very  valuable.  On  the  whole,  perhaps  the 
best  aspect  a  school  can  have  is  that  from  east  to  south-east. 

Norlh-casl  and  East. — For  schools  where  teaching  is  carried  on 
both  morning  and  afternoon,  Dr  Haginsky,*  writing  of  German  Schools, 
recommends  north-east  to  east.  In  such  rooms  the  sun  is  off  soon 
in  the  morning,  and  in  the  late  hours  will  only  shine  a  very  short  way 
into  the  room. 

It  is  always  as  well,  especially  in  arranging  the  exits  and  entrances 
of  a  school  building,  to  take  careful  note  of  the  prevailing  wind  in  the 
localitv.  so  that  the  door  should  be  screened  from  it. 


ACCOMMODATION. 

The  question  of  the  extent  of  the  class-room  accommodation 
that  ought  to  be  provided  for  a  school,  the  number  of  whose 
pupils  have  been  already  settled,  is  one  to  which  as  a  rule  too 
little  attention  is  given.  A  Building  Committee  is  apt  to  consider 
the  question  well  disposed  of  when  sufficient  class-rooms  have  been 
provided  to  allow  a  seat  for  every  scholar  in  the  school,  say  ten 
class-rooms  capable  of  holding  30  for  a  school  of  300 ;  and  would 
be  not  unlikely  to  consider  a  Head  Master  or  Mistress  un- 
reasonable, if  with  perhaps  250  pupils  they  began  to  complain  of 
want  of  room  and  to  ask  for  more  class-rooms.  This  is  a  point 
upon  which  misunderstandings  often  arise  between  governing  bodies 
and  heads  of  schools.  The  number  which  the  building  will  accommo- 
date is  given  by  the  architect  on  the  assumption  of  each  class-room 

*  Schulhygiene,  p.  51. 
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being  filled,  whilst  the  Headmaster  with  a  considerably  less  number 
often  finds  himself  much  pressed  for  room.  It  may  be  worth  while 
to  consider  briefly  the  cause  of  this  difference,  for  the  reason,  though 
obvious  enough,  is  very  often  overlooked.  The  class-rooms  are 
as  a  rule  built  of  one  or  two  sizes,  to  take  forms  of  say  30  or  40, 
with  perhaps  one  or  two  capable  of  taking  a  larger  number.  It  then 
happens  that  one  or  two  small  forms,  such  as  the  sixth,  which  even 
in  a  large  school  may  perhaps  not  consist  of  more  than  12  or  16 
members,  has  to  occupy  a  room  capable  of  accommodating  say 
30.  But  it  is  in  the  middle  of  the  school,  where  the  largest 
forms  are  found,  that  the  difficulties  chiefly  occur.  It  frequently 
becomes  necessary  to  divide  some  form  that  is  becoming  of  an 
unwieldy  size,  owing  to  promotion  from  the  forms  below  being  more 
rapid  than  usual,  or  slower  into  the  upper  forms,  into  two  parallel 
divisions.  This  necessitates  the  use  of  an  extra  class-room,  so  that, 
while  the  total  number  of  the  school  remains  practically  unchanged, 
an  extra  class  has  been  added  by  the  depletion  of  forms  below, 
which,  though  not  up  to  their  full  strength,  still  require  their  own 
separate  class-rooms.  Unless  there  are  sufficient  rooms  to  allow  for 
this,  there  arises  a  tendency  to  grade  the  pupils  by  the  size  of  the 
class-rooms  instead  of  by  their  attainments.  It  may  easily  happen 
in  a  school  of  the  size  mentioned  above,  viz.,  ten  class-rooms  capable 
of  holding  30,  that  there  are  ten  forms,  each  requiring  their  class- 
rooms, varying  from  16  or  18  to  25 — better  of  course  from  an 
educational  point  of  view ;  but  it  is  not  always  easy  to  satisfy  a 
School  Management  Committee  that  a  building  nominally  capable 
of  holding  300  can  hardly  be  worked  comfortably  when  there  are 
not  many  more  than  200  pupils  in  the  school.  Again,  the  system  of 
splitting  up  a  form  into  two  or  more  divisions  for  certain  subjects 
that  require  more  individual  teaching  necessitates  the  provision  of 
a  certain  number  of  division-rooms.  These  are  in  addition  to  the 
regular  class-room  accommodation,  and  should  not  be  counted  in 
reckoning  the  capacity  of  the  school. 

Difficulties  of  this  kind  are  naturally  far  more  marked  in  the 
case  of  a  building  that  is  not  of  recent  erection,  for  it  was  formerly 
customary  to  provide  rooms  for  much  larger  classes  than  would  be 
considered  right  at  the  present  day,  the  tendency  now  being  very 
strongly  in  the  direction  of  small  classes.  For  instance,  at  St  Paul's, 
West  Kensington,  built  some  eighteen  years  ago,  the  class-rooms 
are  all  capable  of  accommodating  40  boys.  This  school  is,  however, 
very  highly  staffed,  and  the  average  number  in  a  class  at  the  present 
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time  does  not  reach  20.  That  is  to  say,  since  the  rooms  themselves 
cannot  be  divided,  the  actual  accommodation  of  the  school  is  at  least 
halved.  The  question  of  the  number 'of  class-rooms  to  be  allowed 
is  usually  approached  simply  from  the  point  of  view  of  the  number 
of  pupils  to  be  provided  for,  instead  of  the  number  of  classes  it  is 
intended  to  have.  In  Germany,  where  the  number  of  classes  in 
schools  of  similar  kinds  is  always  the  same,  the  only  question  to  be 
settled  is  that  of  how  many  it  will  be  necessary  to  divide  into  parallel 
forms.  There  are  no  questions  of  such  division  or  reclassification  to 
consider  ;  nor  is  there  a  small  form  at  the  top  of  the  school,  as  our 
sixth  form,  standing  on  any  different  footing  to  the  rest  of  the  school, 
to  be  provided  for.  There  is,  however,  almost  invariably  one  spare 
class-room  provided  for  each  department  of  the  school,  to  allow  of  any 
form  which  grows  too  large  being  divided  into  two  parallel  forms. 

In  this  country,  where  the  Secondary  Schools  present  so  many 
and  such  great  differences  in  their  organisation,  it  would  be  hardly 
possible  to  consider  the  question  in  this  way,  except  perhaps  in  the 
case  of  the  rebuilding  of  an  existing  school  where  the  Headmaster 
can  SHY  what  rooms  will  be  required.  It  is  hardly  possible  to  overrate 
the  advantage  to  the  architect  of  having  the  Head  Master  or  Mistress 
to  give  his  or  her  advice  as  to  what  rooms  will  be  required  while  the 
plan  of  the  building  is  under  consideration. 

In  the  cast-  of  a  new  school  too,  when  possible,  the  plan  of 
appointing  the  Headmaster  before  the  school  is  built  will  generally 
result  in  a  building  better  adapted  to  the  needs  of  the  school. 

In  addition  to  the  regular  class-rooms  for  the  form  work,  as 
mentioned  above,  the  number  of  division-rooms  usually  required 
will  be  one  or  two,  according  to  the  size  of  the  school,  for  each  of 
the  three  ordinary  departments,  viz.,  upper,  lower,  and  middle;  but  a 
few  extra  small  rooms  for  the  upper  school  will  generally  be  found 
a  great  convenience  to  provide  for  small  classes  preparing  for  special 
examinations. 

The  plan  of  having  two  adjacent  class-rooms  separated  by  a 
sliding  partition  that  enables  them  to  be  thrown  together  easily, 
though  never  found  in  German  Schools,  is  often  found  to  be  of 
great  use.  so  much  so  that  it  is  usually  recommended  that  there 
should  be  two  so  arranged  on  each  floor,  to  meet  the  case  of  the 
temporary  illness  or  absence  of  a  master,  or  when  it  may  be  necessary 
to  throw  two  forms  together  for  the  purposes  of  examinations,  or  for 
the  purpose  of  a  collective  lesson  or  lecture. 

In  the  case  of  a  new  and  inexperienced  master  or  mistress  it  is 
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sometimes  expedient  to  put  an  older  and  stronger  teacher  next  door,  to 
give  assistance  if  necessary. 

Below  is  given  a  list  of  the  accommodation  that  it  is  suggested 
should  be  provided  in  a  large  Secondary  Day  School  for  Boys  organised 
on  the  usual  plan  of  an  upper,  lower,  and  middle  department.  The 
sizes  and  use  of  the  different  rooms  are  discussed  later. 


1.  Large  assembly  hall. 

2.  Class-rooms  for  every  form  in 

the  school — or  say,  to  allow 
of  variation  in  size,  four  class- 
rooms to  hold  30  for  every 
100  boys. 

3.  One  reserve  class-room  in  each 

department. 

4.  Two  or  more  division-rooms  to 

hold  15  to  20  in  each  de- 
partment. 

5.  Sixth  form  room  (where  this  is 

provided  one  class-room  can 
be  omitted). 

6.  Headmaster's  class-room. 

7.  Chemical  laboratory  and  store- 

room. 

8.  Physical  laboratory  and  store- 

room. 

9.  Lecture-room. 

10.  Balance-room. 

11.  Dark  room  for  optical  experi- 

ments. 

12.  Room  for  Botany,  Biology,  and 

Microscope  work. 

13.  Natural  Science  Master's  room. 

14.  Museum. 

15.  Studio,  small  room  for  models, 

drawing-boards,  &c. 

16.  Drawing-school  for  mechanical 

drawing. 

17.  Library  for  pupils. 

1 8.  Library  for  masters. 


1 8A. Quiet  room  for  cases  of  illness. 

19.  Assistant  masters'  common  room, 

with    separate    lavatories    and 
cloak-rooms. 

20.  Headmaster's  room,  with  lavatory. 

21.  Secretary's  office. 

22.  Clerk's  offices,  including  stationery 

and  book  store. 

23.  Porter's  office. 

24.  Waiting-room  for  visitors. 

25.  Committee  or  Hoard  room,  often 

combined  with  and  serving  for 
Secretary's  room. 

26.  Dining-room,  with  kitchen,  larder, 

sculler}',  serving-room,  &c. 

27.  Cloak-rooms,  lockers,  &c. 

28.  Service-rooms   on   each   floor    for 

cleaning  purposes. 

29.  Lavatory  basins,  say  7  per  100. 

30.  Closets,  say  4  per  100. 

31.  Urinals,  say  7  per  100. 

32.  Gymnasium  and  dressing-room. 

33.  Covered  playground  or  playroom. 

34.  Playground. 

35.  Fives    courts,   tennis   courts,  and 

playing  fields. 

36.  Storage-room  for  games,  &c. 

37.  Heating  chamber  and  coal  storage. 

38.  Drying-room  for  wet  clothes. 

39.  Bicycle  shed. 

40.  Porter's     or     caretaker's     living- 

rooms. 


Such  things  as  swimming  baths,  carpenters'  shops,  and  various  rooms  for 
manual  instruction  and  recreation,  are  added  according  to  the  objects  in  view 
and  resources  of  the  school. 

It  is  not  suggested  that  all  these  rooms  are  absolutely  necessary, 
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but  in  a  large  modern  school  nearly  all  of  them  will  be  found.  It  may  be 
of  interest  to  compare  with  the  above  list  the  rooms  that  would  be  con- 
sidered necessary  in  a  German  School  of  a  corresponding  type — that  is 
to  say,  a  Gymnasium  and  a  "  Real "  Gymnasium  combined.  It  is  necessary 
to  put  the  two  together  for  comparison,  in  order  to  make  it  equal  to 
the  Classical  and  Modern  Sides  of  our  Secondary  Schools.  First  as  to 
the  class-rooms  required,  it  is  here  that  the  main  difference  is  to  be 
found.  There  are  no  division-rooms  required.  The  classes  are  as  a 
rule,  especially  in  the  middle  forms,  rather  larger.  By  the  Government 
regulations,  the  maximum  size  of  classes  in  German  Schools  varies 
according  to  the  department  of  the  school — that  is,  in  the  upper  depart- 
ment 30  is  usually  the  maximum  size,  40  in  the  middle,  and  50  in  the 
lower.  As  an  example,  in  the  St  Maria  Magdalene  Gymnasium  *  at 
Hreslau  there  are  about  450  boys.  Of  the  nine  regular  classes,  seven, 
that  is  to  say,  all  except  the  two  highest,  are  split  into  two  parallel 
divisions,  making  sixteen  classes  in  all,  varying  in  number  from  20  to  25 
in  the  top  forms  to  over  40  in  the  middle  of  the  school.  A  Gymnasium 
of  the  ordinary  type,  having  a  nine  years'  course,  must  have  nine  classes, 
whatever  the  sixe  ol  the  school,  but  may  have  more,  as  it  becomes 
necessary,  owing  to  an  increase  in  numbers,  to  split  any  form  up  into 
parallel  divisions.  The  following  list  is  taken  from  the  "  Handbuch 
der  Architektur,"  vol.  iv. 


1.  A  hall. 

2.  <•)  class-rooms.f  3  for  30,  3  for  40, 

3  for  50,  with  one  reserve  room 
in  each  department  at  least. 

3.  Room   for   the   Natural    History 

collection  (Museum;. 

4.  A  class-room  for  Natural  Science 

teaching  and  store-room. 

5.  Preparation    room    for    Natural 

Science  teacher. 

6.  Drawing-school. 

7.  Singing-school. 

8.  Headmaster's  or  Director's  office 

and  clerk's  office. 

9.  Waiting-room  for  visitors. 

10.  Assistant    teachers'    room,    with 
lavatory. 


14. 

1 5- 
1 6. 


11.  Consultation  or  conference  room, 

sometimes  serving  the  purpose 
of  the  assistant  teachers'  room. 

12.  Service-room,  for  cleaning,  &c. 

13.  Cloak-rooms. 
Lavatories. 
Closets. 
Urinals. 

17.  Gymnasium  and  store-room. 

1 8.  Playground. 

19.  Servants'  living-rooms. 

20.  Sometimes    Headmaster's  living- 

rooms. 

2 1. J Lecture-room  for  Chemistry,  with 
preparation-room. 

22.*Chemical  laboratory  and  store- 
room. 

23.* Room  for  mechanical  drawing, 
store-room  for  models,  boards,  &c. 


1  Taken  from  the  Annual  Report. 

As  many  more  as  may  be  required  by  the  numbers  in  the  school  necessitating 
division  into  parallel  forms.  j   Extra  in  a  Realgymnasium. 
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There  is  not  a  great  deal  of  difference  in  the  rooms  required  in  the 
schools  of  the  two  countries.  No  provision  is  made  for  dinner  in  the 
middle  of  the  day  in  German  Schools,  and  such  rooms  as  carpenters' 
shops  and  manual  train  ing- rooms  are  found  in  the  Technical  Schools. 
They  have  as  a  rule  a  large  room  devoted  to  instruction  in  singing, 
which  is  not  often  found  in  an  English  School.  German  Schools  of  all 
grades  invariably  have  a  large  and  well-equipped  gymnasium. 

Girls'  Schools. — As  regards  the  extent  of  the  accommodation  that 
should  be  provided  for  a  Girls'  School,  while  it  is  on  the  whole  much  the 
same  as  that  for  boys,  it  has  been  thought  that  it  would  be  convenient  to 
give  a  complete  list.  It  often  happens,  unfortunately,  that  the  resources 
available  for  building  schools  for  girls  are,  for  various  reasons,  not  as 
large  as  in  the  case  of  a  Boys'  School.  For  instance,  in  the  rearrangement 
of  an  endowment  or  a  charity,  provision  is  often  made  for  the  estab- 
lishment of  a  Girls'  School  ;  but  as  the  Trust  was  not  intended  primarily 
for  girls,  their  school  is  apt  to  come  off  second  best  as  regards  money. 
The  result  of  this  is  that  the  question  of  accommodation  turns  rather  on 
which  of  the  rooms  are  to  be  considered  indispensable  than  on  those 
that  might  be  considered  desirable.  For  this  purpose,  in  the  following 
list,  the  rooms  that  are  not  absolutely  indispensable  are  marked  with 
an  asterisk,  and  the  considerations  on  which  they  can  be  omitted  are 
treated  afterwards.  These  remarks  are  of  course  to  a  large  extent 
equally  applicable  to  Hoys'  Schools.  There  are  no  very  great 
differences  observable  between  Girls'  and  Boys'  Schools.  There  is 
perhaps  in  the  former  more  attempt  to  make  the  rooms  cheerful  and 
homelike  with  pictures,  flowers,  china,  &c.  Girls'  Schools  have  very 
commonly  a  Kindergarten  or  Preparatory  Department  attached,  which 
of  course  involves  a  certain  number  of  extra  rooms.  It  is  also  possible 
to  keep  the  school  cleaner,  and  to  have  polished  floors  with  all  their 
advantages,  owing  to  the  custom  in  Girls'  Schools  of  not  wearing  out- 


door boots  inside  the  building. 


1.  Assembly  hall. 

2.  Class-rooms,  4  to  every  100. 

3.  A  reserve  class-room  or  two. 

4.  Twodivision-roomstoevery  100. 

5.  Chemical  laboratory  and  *  store- 

room. 


6.  Physical  laboratory  and  *  store- 

room. 

7.  Balance-room. 

S.*Dark  room  for  optical  experi- 
ments. 

9.*Room  for  Botany,  Biology,  and 
Microscope  work. 


*  Asterisks  are  placed  against  the  rooms   that   cannot    be   considered   absolutely 
indispensable. 
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9A.*Room  for  Head  Science  Mis- 
tress. 
iO.*Sixth  form  room  or  class-room. 

11.  Studio,   room    for  models  and 

boards. 

12.  Cookery  instruction  room,  if  re- 

quired by  curriculum. 

i3.*Library  for  pupils'  use  as  well 
as  mistresses'. 

i4.*Lecture  -  room  for  Natural 
Science,  with  preparation  - 
room. 

1 5. "Museum. 

16.  Kindergarten-room,  with  sepa- 
rate cloak-rooms  and  lava- 
tories. 

I".  Transition  form  room,  next  the 
Kindergarten. 

1 8.  Two  rooms  for  teaching  piano 
for  every  IOO  girls. 

1 9.* Room  for  teaching  singing. 

20.  Assistant  mistresses'  room,  with 

cloak-rooms  and  lavatory  ad- 
joining. 

21.  Headmistress's  room  and  lava- 

tory. 

"Waiting-room  for  visitors. 
Secretary's  office. 

22.  Hook  and  stationery  store. 

2}.  Cloak-rooms  for  school  above 
the  Kindergarten. 


24.  Lavatories,  7  per  100. 

25.  Closets,  5  per  100. 

26.  Dining-hall — kitchen,  larder,  scul- 

lery, &c. 

27.*Gymnasium  and  dressing-room. 

28.*Covered  playground  or  play- 
room. 

29.  Playground  —  tennis     and    fives 

courts,  if  possible. 

30.  Bicycle  shed. 

31.  Servants' accommodation. 

32.  Heating-room  and  coal  store. 
33. "Drying-room  for  wet  clothes. 

34.  Storage-room  for  chairs,  games, 
&c. 

35.*Provision  for  examiners  and  in- 
spectors. 

36.  A  student-teachers'  room,  if  re- 
quired. 

37. "Board  or  Committee  room,  with 
lavatory. 

38.*  A  quiet  room  for  cases  of  illness. 

39.* A  bath-room. 

40.  Sen-ice-rooms   for   cleaning   pur- 

poses, with  hot  and  cold  water, 
on  each  floor. 

41.  Lift   for   coals,  if  open    fires  are 

used. 

42.  Some  convenient  arrangement  for 

the  mid-morning  lunch. 


This  accommodation  can  of  course  he  considerably  curtailed 
without  seriously  impairing  the  efficiency  of  the  school,  and,  as  men- 
tioned above,  the  question  which  most  usually  arises  is  rather  what 
rooms  it  is  impossible  to  do  without  rather  than  what  rooms  it  would 
be  an  advantage  to  have.  It  is  proposed  to  consider  how  far  it  is 
jxjssible  to  reduce  the  list.  And  while  on  the  subject  of  cutting  down, 
a  painful  and  distressing  business,  but  one  which  from  financial  reasons 
plays  usually  so  large  a  jxirt  in  the  preliminaries  of  a  building  scheme, 
it  may  perhaps  be  permissible  to  lay  stress  on  the  fact  that  cheapness 
and  economy  are  by  no  means  synonymous  terms — an  obvious  truism 


*  Asterisks  are  placed  against  the   rooms   that   cannot   be   considered   absolutely 
indispensable. 


ROOMS    IN   GIRLS'   SCHOOLS.  41 

enough,  but  one  very  apt  to  be  ignored  in  the  effort  to  reduce  the  cost 
of  the  scheme  down  to  some  particular  figure.  In  no  class  of  building 
perhaps  does  cheap  or  scamped  work  make  itself  sooner  or  more 
annoyingly  felt  than  in  a  school,  owing  to  the  great  wear  and  tear 
to  which  it  is  subjected.  The  last  few  hundred  pounds  is  very  often 
squeezed  off  at  the  cost  of  a  considerably  greater  outlay  afterwards  on 
small  repairs  and  additions. 

It  is  now  proposed  to  suggest  how  the  rooms  in  the  above  list 
marked  with  an  asterisk  can  be  dispensed  with.  First  of  all,  the 
accommodation  given  for  Natural  Science  is  on  rather  a  large  scale, 
and  would  be  only  found  in  a  school  which  made  rather  a  specialty 
of  the  subject — preparing  candidates  for  Natural  Science  scholarships, 
&c.  Where  science  is  considered  an  important  part  of  the  work,  and 
carried  to  a  fairly  advanced  stage,  it  is  essential  to  have  two 
laboratories,  in  order  that  the  delicate  physical  apparatus  may  not  be 
injured  by  the  fumes  given  off  by  the  chemical  experiments.  In  the 
case  of  small  schools,  however,  and  those  in  which  the  scic'iice  work  is 
of  an  elementary  character,  it  is  possible  to  get  quite  satisfactory 
results  with  a  combined  room  adapted  for  elementary  work  either 
in  Chemistry  or  Physics.  Although  it  is  a  great  advantage  in  a 
school  of  any  size  to  have  a  room  for  the  Science  Mistress, 
as  she  is  the  head  of  a  department  of  the  school,  it  cannot  of 
course  be  considered  an  absolute  necessity.  The  library  and  lecture- 
room,  useful  and  advantageous  as  they  are,  will  probably  be  omitted 
when  there  is  great  pressure  on  space.  The  library  is  used  by  the 
elder  pupils  to  work  in  at  certain  times  by  themselves,  in  order  to  learn 
how  to  use  books  of  reference,  &c.,  and  is  becoming  more  and  more 
considered  a  necessary  part  of  a  properly  equipped  educational  in- 
stitution. It  is  hardly  ever  absent  from  a  German  School. 

The  lecture-room  cannot  be  considered  indispensable,  but  should 
if  possible  always  find  a  place.  It  is  often  possible  to  combine  the 
lecture-room  and  library  in  one,  and  also  make  the  same  room  serve 
for  the  student-teachers'  room,  should  there  be  any  attached  to  the 
school. 

The  museum  may  well  be  considered  a  luxury  which  can  be  cut 
off  without  much  loss.  Cases  can  be  stood  in  the  corridors  or  any- 
where where  there  is  room  to  accommodate  any  collections  that  the 
school  may  happen  to  possess. 

It  is  sometimes  suggested  that  a  studio  can  be  dispensed  with,  on 
the  ground  that  two  large  class-rooms  capable  of  being  thrown  into  one 
will  serve  for  the  purpose.  In  the  conditions  of  a  recent  competition 
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for  a  Girls'  School,  a  double  class-room  was  allowed  in  the  accommoda- 
tion as  an  alternative  to  a  studio.  It  is  only  as  a  last  resort,  I  think, 
that  this  should  be  permitted.  To  begin  with,  the  use  of  class-rooms 
which  presumably  have  their  proper  forms  must  lead  to  considerable 
disorganisation  in  the  school  arrangements.  It  does  not  at  all  follow 
that  a  well-lit  class-room  will  make  a  well-lit  studio — in  fact,  just  the 
reverse  of  this  is  more  likely  to  be  correct.  The  difficulty,  too,  of  dis- 
posing of  all  the  stands,  easels,  models,  and  drawing-boards,  with  the 
consequent  loss  of  time,  make  a  compromise  of  this  sort  very  un- 
desirable. As  long  as  drawing  was  more  or  less  an  extra  subject,  taken 
|>erhaps  in  the  afternoon,  these  objections  were  less  felt.  Now  that  it  is 
a  regular  class  subject,  a  studio  may  fairly  be  considered  necessary.  In 
the  case  of  a  small  school  it  is  possible,  although  inconvenient,  to  use 
the  central  hall  for  the  purpose  of  drawing. 

Another  plan  of  making  one  room  serve  two  purposes,  for  the 
sake  of  saving  space,  is  managed  by  so  placing  the  Kindergarten-room 
that  it  can  also  be  made  to  answer  the  purpose  of  a  dining-room.  As 
the  Kindergarten  goes  on  in  the  morning  only,  and  is  over  by  half-past 
twelve,  it  is  possible  to  manage  to  have  the  room  ready  for  lunch  by 
one  o'clock.  The  room  must  of  course  be  near  the  kitchen,  and  have 
the  tables  arranged  with  trestles,  so  that  they  may  be  easily  removable, 
some  handy  place  of  storage  for  them  being  provided.  The  arrange- 
ment, though  by  no  means  an  ideal  one,  is  a  considerable  saving  of 
space,  and  if  well  arranged  can  just  be  made  to  work.  It  should  be 
remembered  that  if  there  are  students  in  training  in  the  Kindergarten, 
the  room  will  be  again  wanted  in  the  afternoon  ;  in  this  case  such  an 
arrangement  is  very  undesirable. 

The  need  of  a  gymnasium  can  be  met  by  placing  the  gymnastic 
apparatus  in  the  assembly  hall.  It  is  necessary  in  this  case  to  guard 
against  the  production  of  too  much  dust,  but,  provided  that  there  is 
a  polished  floor,  and  that  no  exercises  requiring  the  use  of  mats  or 
mattresses  are  indulged  in,  little  objection  will  be  found.  Complaints, 
however,  are  sometimes  made  on  aesthetic  grounds,  perhaps  not 
unjustifiably,  that  it  spoils  the  appearance  of  the  hall. 

The  class-room  accommodation  is  the  last  thing  that  should 
be  touched.  The  inconveniences  arising  from  the  lack  of  room  here 
are  serious,  very  prejudicial  to  the  work  of  the  school,  and  even  to 
health.  Small  subdivisions  have  to  be  taken  in  any  corner  where 
they  can  find  a  resting-place,  at  one  end  of  the  hall,  or  the  end  of 
a  corridor.  I  have  even  seen  cases  of  a  division  eventually  finding 
a  haven  of  refuge  in  one  of  the  cloak-rooms.  Under  these  circum- 
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stances  the  class-rooms  are  never  vacant  ;  there  is  no  time  during 
which  they  can  be  ventilated ;  classes  and  divisions  have  to  be 
continually  driven  about,  with  no  regular  place  for  work,  and  the 
strain  becomes  too  much  for  the  most  long-suffering  Headmistress 
and  staff. 

The  advantage  to  the  school,  the  gain  in  ease  of  organisation, 
saving  of  time  and  friction,  and  in  the  increase  in  efficiency  produced 
by  having  a  room  definitely  allocated  to  each  school  purpose,  can 
hardly  be  overrated. 

The  following  list  of  accommodation  is  given  as  what  may  be 
considered  an  irreducible  minimum  : — 


Assembly  hall,  fitted  with  gym- 
nastic apparatus. 

One  class-room  for  every  25  girls. 

One  division-room  for  every  100 
girls. 

Combined  room  for  science 
teaching. 

Studio. 

One  music-room  for  every  too 
girls. 

Assistant  mistresses'  room  and 
lavatory. 

Headmistress's  room  and  lava- 
tory. 


Secretary's  room,  serving  also 
for  waiting-room  and  book 
store. 

Cloak-rooms,  lavatories,  &c. 

Kindergarten-room,  serving  also 
for  dining-room,  and  placed 
close  to  necessary  kitchens, 
sculleries,  &c. 

Heating  -  room,  coal  cellars, 
&c. 

Service-rooms. 

Lift. 

Bicycle  shed. 


It  is  no  doubt  possible  to  work  a  school  with  even  less  accommo- 
dation, but  the  above  list  may  be  taken  as  giving  the  rooms  which 
any  school  pretending  to  carry  on  its  work  efficiently  ought  to  have. 
The  standard  of  requirements  for  school  buildings  has  risen  so  much 
during  the  last  few  years,  while  unfortunately  the  cost  of  building 
has  gone  up  no  less  quickly,  that  governing  bodies  rind  it  difficult  to 
keep  their  schools  abreast  of  the  times.  In  addition  to  the  increase 
of  accommodation  required  in  the  building  there  is  also  a  similar 
tendency  to  increased  expense  in  educational  matters — very  much 
larger  staffs  of  teachers  are  required  and  with  larger  salaries  ;  while 
at  the  same  time  the  fees  charged  to  the  pupils  have  remained  the 
same,  or  have 'been  increased  to  a  very  small  extent.  Schools  with 
a  valuable  endowment,  and  those  belonging  to  rich  City  Companies, 
or  those,  such  as  the  Higher  Grade  Schools,  which  can  fall  back  on 
some  reserve  of  public  money,  are  able  to  meet  the  additional  expenses, 
and  set  a  standard  to  which  it  is  difficult  for  those  dependent  on  the 
fees  they  receive  to  attain. 


CHAPTER    III. 
SECONDARY    DAY    SCHOOL    BUILDINGS 

(Continued). 

Details  of  the  various  Rooms,  &c.— The  Hall— Size,  Lighting,  Position,  Exits,  and 
Entrances— Expedients  for  gaining  Space  in  Hall— Staircases — Their  Position, 
Form,  and  General  Arrangement — Emergency  Stairs — Box  and  Open  Staircases — 
Width  required  Height  of  Risers  in  Germany  and  America — -Material  for  Treads 
—  Handrails  Corridors  Width  required— Uses  of  a  Wide  Corridor — Lockers 
placed  in  — Material  for  Flooring  — Entrances  to  the  School  Building — Pupils' 
Entrances — Porch  for  waiting  in  Supervision  --Tradesmen's  Entrances. 

THE    HALL,   OR    ASSEMBLY    ROOM. 

TIIK  hall  should  In-  amply  large  enough  to  seat  all  the  pupils  in 
the  school,  with  a  margin  in  case  of  increase  in  the  numbers.  As 
a  rule  there  is  required  considerably  more  room  than  is  actually  taken 
up  by  the  school,  as  in  the  case  of  prize-givings  and  entertainments 
it  is  usual  to  ask  parents  and  friends.  It  is,  however,  open  to 
question  as  to  how  far  it  is  a  good  plan  to  make  any  allowance  for 
functions  which  occur  only  a  few  times  in  the  year,  when  there  is 
probably  a  Town  Hall  or  some  convenient  place  that  can  be  hired 
for  the  purpose.  This  has  the  additional  advantage  of  connecting 
the  school  with  the  neighbourhood,  and  of  increasing  the  local  interest 
in  it.  In  cases  where  there  is  any  want  of  money,  it  is  probably  better 
to  limit  the  size  of  the  hall  to  the  actual  requirements  of  the  school,  in 
order  that  the  saving  should  not  be  at  the  expense  of  the  class-rooms. 

It  is  not  very  easy  to  find  any  data  on  which  to  base  a  calcula- 
tion of  the  amount  of  floor  space  that  should  be  allowed  per  pupil 
in  the  hall  ;  there  is  so  large  a  variation  in  different  schools,  the 
measurements  of  the  hall  depending  to  a  large  extent  on  the  resources 
available,  and  the  type  of  building  adopted,  and  the  purposes  for 
which  it  will  be  used.  For  example,  in  the  school  for  boys  recently 
erected  in  Holborn  by  the  Mercers'  Company  there  is  a  handsome 
and  well-decorated  hall,  measuring  70  by  40  ft.,  with  an  arcade 
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on  one  side  leading  to  the  class-rooms.  The  school  is  intended  to 
accommodate  300  pupils,  so  that  this  gives  an  allowance  of  9  sq.  ft. 
per  head.  In  the  King  Edward  VI.  School  for  Girls  in  Birmingham, 
another  recently  built  school  on  a  very  liberal  scale,  the  hall  measures 
68  by  31  ft.,  which,  the  number  the  school  is  intended  for  being  350, 
gives  about  6  sq.  ft.  per  head. 

The  new  buildings  for  the  Grammar  School  at  Bedford,  having 
a  class-room  accommodation  for  over  1,000  boys,  provide  a  hall 
measuring  102  by  50  ft.,  which,  including  the  platform,  gives  an 
allowance  of  5  sq.  ft.  ;  but  as  there  are  in  addition  two  large  galleries, 
there  is  sitting-room  for  a  large  number.  The  Rules  of  the  Board  of 
Education*  require  an  allowance  of  8  sq.  ft.  per  head.  This  will  be  found 
a  very  satisfactory  basis  for  calculation  unless  the  numbers  in  the 
school  are  large ;  as  soon  as  the  numbers  rise  to  300  a  smaller 
allowance  per  head  will  be  found  sufficient,  falling  say  to  6  sq.  ft.  when 
the  school  rises  to  upwards  of  500.  The  possibility  of  future  additions 
to  the  school  should  be  carefully  considered  in  settling  the  size  of  the 
hall,  for,  while  it  is  generally  easy  to  add  on  class-rooms,  any  addition 
to  the  hall  is  likely  to  be  a  matter  of  considerable  difficulty  and 
expense. 

Various  devices  have  been  tried  from  time  to  time  for  the  purpose 
of  increasing  the  size  of  the  hall,  when  required  for  special  occasions, 
by  making  the  class-rooms  next  the  hall  with  partitions  that  are 
easily  removable.  For  an  example  see  Fig.  166,  in  which  it  is  possible 
to  throw  practically  all  the  class-room  space  into  the  hall.  Two  class- 
rooms are  sometimes  placed  at  the  end  of  the  hall  opposite  the  platform, 
separated  from  it  by  rolling  or  movable  shutters.  The  latter  leave  a 
pier  in  the  middle  when  the  rooms  are  thrown  into  the  hall.  Additional 
seating  accommodation  can  often  be  gained  by  placing  a  large  room, 
such  as  a  studio  on  the  first  floor,  so  arranged  that  it  can  be  used  as  a 
gallery  to  the  hall.  See  Fig.  73,  where  this  has  been  done.  Expedients 
of  this  nature  are,  however,  in  Secondary  Schools  of  doubtful  advantage. 
The  disturbance  caused  by  noise,  against  which  partitions  are  rarely 
proof,  if  capable  of  being  moved,  is  hardly  compensated  for  by  the  very 
occasional  use  made  of  such  an  arrangement. 

In  schools  that  are  sufficiently  provided  with  rooms  to  obviate  the 
necessity  of  using  the  hall  for  drill  or  gymnastics,  or  for  any  purpose 
beyond  that  of  assembling  the  whole  school,  it  is  usual  to  find  it  fitted 
with  benches  or  chairs.  But  in  schools  that  are  not  so  well  off,  the 

*  For  these  rules  see  Appendix  B. 
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floor  has  to  be  left  clear,  and  provision  must  be  made  for  the  storage 
of  the  chairs  which  would  then  only  be  used  occasionally,  the  pupils 
standing  for  daily  prayers,  &c.  The  space  under  the  platform  is  com- 
monly utilised  for  this  purpose,  but  this,  unless  of  unusual  size,  is  not 
sufficient,  and  further  room  must  be  provided. 

It  is  of  course  as  well  to  ascertain  whether  the  hall  is  to  serve  as 
a  gymnasium,  so  that  the  necessary  constructional  arrangements  may 
be  made  for  suspending  the  various  kinds  of  apparatus. 

When  the  plan  of  the  building  will  allow,  there  is  little  doubt  that 
side  lighting  is  preferable,  as  it  makes  the  questions  of  heating  and 
ventilation  easier.  Great  care  has  to  be  used  in  estimating  the  amount 
of  glass  required  when  halls  are  lit  from  the  top,  and  considerable 
judgment  to  prevent  shadows  being  cast  by  balconies  or  galleries. 
"  Centre  top  lights  are  rarely  successful  for  school-rooms  of  any  kind. 
...  In  tact,  one  has  to  be  very  careful  indeed  to  avoid  having  too 
much  lighting  surface,  which,  it  must  never  be  forgotten,  is  also  chilling 
surface  in  cold  weather  and  heating  surface  in  summer-time."  * 

The  question  ot  the  position  of  the  hall  in  reference  to  the  class- 
rooms is  discussed  more  fully  in  the  chapter  on  planning,  but,  whatever 
the  type  of  plan  that  may  be  adopted,  there  are  certain  points  in  regard 
to  the  position  and  arrangement  of  exits  and  entrances  to  the  hall  that 
should  be  carefully  borne  in  mind.  It  should  of  course  be  within  easy 
reach  trom  the-  class-rooms  ;  it  should  also  be  easily  accessible  from  the 
front  entrance  ot  the  school,  as,  in  case  of  entertainments,  lectures,  or 
pri/.e-givings  which  take  place  in  the  school  hall,  it  is  a  great  con- 
venience that  there-  should  be  a  simple  and  direct  way  from  the  front 
entrance  to  the  hall,  and  one  which  is  separate  from  that  used  by  the 
school,  in  order  to  avoid  the  crowding  that  would  be  caused  by  visitors 
and  pupils  all  leaving  by  the  same  exit.  It  is  further  necessary  that 
there  should  be  an  entrance  close  to  the  platform,  so  that  the  Governors 
ot  the  school  or  prominent  persons  who  are  to  distribute  prizes  or 
occupy  seats  on  the  platform  should  not  have  to  squeeze  their  way 
right  up  the  hall,  which  on  such  occasions  is  usually  filled  to  its  utmost 
cajKicity.  An  entrance  at  the  back  of  platform  from  a  small  ante-room 
or  class-room  is  found  a  great  convenience  :  when,  as  often  happens, 
some  form  of  dramatic  entertainment  is  taking  place,  it  can  serve  as  a 
green-room  (see  Fig.  117). 

Sometimes  it  is  found  convenient  to  have  at  the  end  of  the  hall 

>  The  Planning  of  Secondary  Schools.     Paper  read  to  the  Architectural  Association, 
London,  nth  December  1897,  by  J.  Osborne  Smith. 
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opposite  the  platform  three  or  four  rows  of  seats  raised  from  the  floor. 
This  makes  it  easier  to  see  the  platform,  and,  although  it  detracts  from 
the  free  floor  space,  it  serves  very  well  for  singing-classes,  for  which  in 
Germany  it  is  usual  to  find  a  special  singing-hall,  not  usually  provided 
in  English  Schools. 

There  should,  under  all  circumstances,  if  the  school  contains  above 
150  pupils,  be  at  least  two  main  exits  from  the  hall  leading  directly  to 
different  staircases,  so  that  the  room  can  be  at  once  cleared  without 
danger  of  crushing  in  case  of  panic. 

The  part  which  the  hall  plays  in  the  whole  course  of  the  manage- 
ment of  a  school  is  so  important,  especially,  as  remarked  above,  in  those 
schools  not  sufficiently  equipped  to  have  special  rooms  for  every  pur- 
pose, that  it  is  impossible  to  exercise  too  much  care  in  its  planning  and 
arrangement. 

STAIRCASES. 

In  schools  where  there  are  both  girls  and  boys,  it  is  necessary  to 
supply  a  separate  staircase  for  each  sex.  Staircases  should  be  thoroughly 
and  efficiently  lighted  in  every  corner,  and  should  have  at  least  one 
external  wall  ;  winders  or  elliptical  staircases  should  under  no  circum- 
stances be  allowed.  Long  flights  without  a  landing  are  dangerous, 
and  apt  to  lead  to  numerous  accidents,  while  flights  that  are  too  short, 
say  less  than  eight  steps,  offer  a  strong  temptation  to  jump  the  whole 
distance  ;  about  ten  steps  to  a  flight  will  meet  both  these  objections  ;  in 
any  case  the  number  should  not  exceed  fourteen.  In  any  school  where 
the  numbers  reach  150,  two  staircases  should  be  provided,  placed,  as 
far  as  possible,  at  either  end  of  the  building.  Too  great  care  cannot 
be  exercised  in  the  position  and  arrangement  of  the  staircases.  They 
should  not  finish  close  to  the  door  of  a  class-room,  for  not  only  will 
the  noise  cause  great  inconvenience,  but  if  the  class  in  that  room 
happens  to  be  dismissed  at  the  same  moment  that  a  number  of  pupils 
are  coming  down,  there  will  be  a  likelihood  of  considerable  disorder. 
A  staircase  discharging  into  the  middle  of  a  corridor  at  right  angles 
will  be  apt  to  have  the  same  effect,  unless  the  corridor  be  of  considerable 
width,  or  have  an  enlargement  for  the  purpose. 

The  staircases  leading  to  the  cloak-rooms,  especially  in  the  case  of 
schools  with  one  large  cloak-room,  need  considerable  care  in  arrange- 
ment, since  there  are  often  very  large  numbers  entering  and  leaving  at 
the  same  time. 

There  is  an  excellent  plan  in  the  High  School  for  Girls  at  Birming- 
ham (Fig.  123),  where  there  is  one  staircase  used  only  for  descent,  and 
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at  the  other  end  one  for  ascent  only.  This  not  only  saves  a  great  deal  of 
confusion,  but  has  the  further  advantage  that  when  entering  the  school 
the  girls  coming  down  by  the  one  staircase  leave  their  outdoor  boots 
in  the  cloak-room,  and,  entering  the  school  by  the  other  staircase  in  their 
house  shoes,  bring  no  outside  dirt  or  dust  into  the  building. 

The  landings  on  stairs  should  be  square  and  of  as  large  a  size  as 
may  be  possible,  so  that  in  case  of  two  streams  meeting  there  may  be  a 
backwater  in  which  one  lot  may  wait. 

The  stairs  are  sometimes  doubled  as  far  as  the  first  floor  (see  Figs. 
70  and  71).  At  the  Bedford  Grammar  School  the  staircases  discharge 
opposite  a  large  bay  window  which  allows  considerable  extra  space. 

The  test  of  a  well-planned  staircase  is  the  absence  of  any  staircase 
rules  in  the  school  regulations. 

The  staircases  should  not  be  in  the  middle  of  the  building,  as  the 
danger  in  case  of  fire  is  much  increased,  and  should  always  be  con- 
tinued right  up  the  building,  i.e.,  it  is  a  dangerous  plan  to  have  two 
staircases  up  to,  say,  the  first  floor  and  one  only  to  the  second  or  third. 
In  the  case  of  panic,  disaster  would  be  inevitable.  In  America  it  is 
not  uncommon  to  provide  a  special  staircase  outside  the  building,  to 
be  used  only  in  case  of  emergency  (see  Fig.  321). 

There  is  considerable  difference  of  opinion  as  to  the  relative  ad- 
vantages of  box  staircases,  i.e.,  those  with  walls  carried  up  each  side, 
or  open  stairs  with  balustrade.  In  "Modern  American  Schools"  Mr 
\V.  Briggs  speaks  very  strongly  against  open  stairs,  on  the  grounds 
of  the  great  danger  in  case  of  the  sudden  pressure,  if  in  case  of  fire 
or  panic  one  child  should  fall,  that  would  be  suddenly  brought  to 
bear  on  the  banisters  and  rail,  giving  a  terrible  story  of  an  accident 
of  this  nature  that  happened  some  years  ago  in  New  York.  Hut 
it  should  surely  be  possible  to  make,  the  banisters  and  rail  of  sufficient 
strength.  Closed-in  staircases  are  recommended  in  the  Building  Rules 
issued  by  the  Board  of  Education,  but  strong  objections  are  very  often 
made  to  them  in  Secondary  Schools,  partly  on  the  ground  of  their 
rather  unsightly  appearance,  and  also  on  the  ground  of  the  impossibility 
of  effectual  supervision.  It  is  a  considerable  advantage  to  be  able  to 
see  right  up  the  stairs  from  the  bottom. 

Width.  The  width  of  stairs  may  be  considered  from  two 
points  of  view — first,  that  of  the  safety  of  the  children  while  going  up 
and  down  ;  and  secondly,  their  power  of  quickly  emptying  the  rooms 
alx)ve.  For  the  first  reason,  it  used  to  be  recommended,  in  order 
that  every  child  should  have  one  wall  and  a  handrail  to  prevent 
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it  from  falling,  that  whatever  the  number  of  children  in  the  school 
.  the  width  of  the  stairs  should  not  exceed  4  ft.  "  When  the  width  is 
enough  to  allow  of  several  children  to  go  abreast,  there  is  risk  of 
those  in  the  middle  being  pushed  downstairs,  and  hence  it  would 
appear  that  3  ft.  6  in.  to  4  ft.  as  a  maximum  may  be  regarded  as 
an  extreme  width  sufficient  for  the  largest  schools."  *  This  was  for 
a  long  time  the  size  adopted  by  the  London  School  Board,  but  of 
recent  years  the  tendency  has  been  to  make  them  wider,  Mr  Bailey, t 
architect  to  the  London  School  Board,  recommending  from  3  ft. 
9  in.  to  5  ft.  Provided  that  the  steps  are  not  of  too  steep  a  pitch, 
and  the  flights  short  with  large  landings,  it  would  seem  there  is  little 
danger  in  having  them  of  considerable  width.  It  is  particularly  im- 
portant in  Secondary  Schools  when  classes  often  have  to  change 
their  class-rooms,  and  so  constantly  going  up  and  down,  that  two 
double  rows  should  be  able  to  pass  one  another.  For  this  purpose 
4  ft.  should  be  regarded  as  a  minimum. 

In  the  German  Schools  the  stairs  are  generally  formed  of  con- 
siderable width.  In  Prussia  the  minimum  width  of  stairs  is  fixed  at  4  ft. 
3  in.  By  the  regulation  issued  in  1892  they  are  required  to  give  :— 

1.  2  ft.  3  in.  for  every  100  persons  up  to  500. 

2.  A  further  i  ft.  7  in.  for  every  100  more  up  to  1,000. 

3.  A  further  12  in.  for  every  too  persons  above  1,000. 

This  would  in  the  case  of  a  school  of  1,000  scholars  mean  a 
staircase  breadth  of  nearly  20  ft.  In  this  case,  of  course,  the  requisite 
breadth  would  be  provided  by  having  two  or  three  staircases.  The 
different  States  have  different  amounts  laid  clown  for  the  minimum 
breadth,  but  the  average  width  of  the  stairs  as  built  is  just  under  5  ft., 
and  for  large  schools  about  6  ft.  6  in. 

Height  of  Risers. — The  height  of  the  risers  has  been  fixed  by 
the  Board  of  Education  as  not  more  than  5^  to  6  in.,  with  a  tread  of 
13  in.  for  Elementary  Schools,  while  for  Secondary  Schools  the  height 
is  limited  to  6  in.,  with  a  tread  of  not  less  than  11.  On  the  whole, 
where  there  is  sufficient  space,  a  6  in.  rise,  with  a  12  in.  tread,  will  be 
found  to  give  a  comfortable  proportion.  Care  should  be  taken  to  see 
that  the  nosings  do  not  project  far  over  the  treads,  or  there  is  a 
tendency  to  trip  and  fall  going  upstairs. 

Much  the  same  dimensions  are  found  in  German  Schools.  Werth 
recommends  that  the  risers  should  be  16  cm.  (about  6i  in.),  and 

*  School  Architecture,  Robson. 

t  The  Planning  of  Board  Schools.     Paper  read  to  the  R.I.B.A.,  1899. 
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gives  the  formula  that  twice  the  height  in  centimetres  plus  the 
tread  should  come  to  63.  In  Prussia  the  height  of  risers  is  limited 
to  6|  in.  While  differing  slightly  in  different  States,  the  average 
all  over  Germany  comes  to  about  16  by  31  cm.,  that  is  to  say,  6^  in. 
risers  and  12  in.  treads.* 

In  America!  the  proportion  again  is  the  same,  the  width  of 
tread  being  usually  1 2  in.,  while  6^  in.  is  considered  as  a  maximum 
height  in  High  Schools,  but  which  may  be  reduced  to  6  in.  for 
Primary  Schools. 

Material  for  Stairs. — While  stone  staircases  are  doubtless 
best  for  the  Public  Elementary  Schools,  they  are  not  as  a  rule  liked 
in  Secondary  Schools,  and  arc  strongly  objected  to  in  the  case  of 
Girls'  Schools.  Whatever  material  is  adopted,  the  construction  must 
lie  thoroughly  fireproof.  Stone  has  the  disadvantage  of  wearing 
slippery,  nor  is  it  to  be  depended  on  in  case  of  fire,  the  steps  being 
apt  to  crack  off  when  subjected  to  heat.  As  a  matter  of  fact,  a 
solid  staircase  of  some  hard  wood  is  the  safest  of  all  in  case  of 
tire.  In  the  Hoarding  House*  lor  St  Paul's  Preparatory  School, 
\\  est  Kensington,  the  staircases  were  all  constructed  of  oak,  after 
consultation  with  the  Fire  Brigade  Authorities,  as  being  the  best 
fire-resisting  material.  The  expense  of  this  is  of  course  consider- 
able. A  staircase  formed  of  concrete  with  thick  teak  or  oak  treads 
will  obviate  most  of  the  unpleasantness  of  an  all-stone  stair,  with 
the  additional  advantage  of  making  replacement  of  the  treads  easy 
when  they  become  sufficiently  worn  to  be  dangerous.  Iron  staircases 
with  treads  ol  slate  or  steel  and  lead  are  often  found  in  American 
Schools,  and  are  there  recommended. 

lUit  whatever  material  is  finally  determined  upon,  care  should  be 
taken  to  see  that  it  is  one  that  does  not  become  slippery  by  use. 

Handrails. —  Handrails  must  of  course  be  provided.  In  cases 
where  there  is  very  considerable  variation  of  size  in  the  children  using 
the  staircase,  two  handrails  are  sometimes  provided.  The  custom  of 
placing  the  small  children  on  the  ground  floor  in  this  country  usually 
makes  this  unnecessary.  The  rails  themselves  should  be  about  2^  in. 
diameter  and  of  wood.  Iron  piping  is  sometimes  used,  but,  though 
serviceable,  is  disliked  owing  to  its  coldness. 

*  Schulhygiene,  A.  Bagin^ky,  and  Handbuch  der  Architektur,  vol.  iv. 
t  School  Hygiene,  Shaw  ;  School  Architecture,  Wheelwright, 
t  See  Fig.  234. 


CORRIDORS.  51 

CORRIDORS. 

Corridors  in  schools  which  are  not  planned  on  the  system  in  which 
the  class-rooms  open  directly  out  of  the  hall  become  an  important 
feature  in  the  building.  As  great  a  width  as  can  be  managed  should 
be  allowed,  the  appearance  and  importance  of  the  building  being 
thereby  increased.  But  in  no  case  should  a  minimum  width  of  less 
than  7  ft.  be  allowed,  9  or  10  ft.  being  better.  It  is  a  matter  of  great 
importance  that  the  corridor  should  be  thoroughly  lighted  in  every  part, 
as  it  serves  for  a  number  of  purposes  besides  merely  that  of  affording 
access  to  the  class-rooms.  In  many  schools  it  is  customary  to  place  the 
boys'  lockers  in  the  corridor,  the  advantage  being  that  as  they  are 
spread  over  a  large  area  it  is  easy  for  a  number  of  boys  to  get  at  thc'ir 
lockers  at  once.  It  also  ensures  their  being  in  easily  accessible  positions, 
as  for  example  in  the  Mercers'  Company  School  in  Holborn,  recently 
erected  (Fig.  123),  as  also  in  St  Paul's  School,  West  Kensington  (see 
Fig.  119). 

The  material  used  for  the  floor  of  the  corridor  is  of  considerable- 
importance.  Not  only  must  it  be  something  that  will  not  become  slippery, 
but  it  must  further  be  something  that  will  not  throw  up  dust.  Concrete 
is  particularly' bad  in  this  respect.  Asphalte,  which  is  sometimes  found, 
is  not  satisfactory,  being  unsightly,  dusty,  and  apt  to  wear  into  holes. 
Stone  has  the  disadvantage  of  being  excessively  noisy  in  addition  to 
most  of  the  above  drawbacks.  On  the  whole,  perhaps  well-laid  wood 
blocks  will  be  found  as  satisfactory  as  anything,  more  especially  if  wax 
polished.  In  the  basement  corridors  leading  to  cloak-rooms,  lavatories, 
&c.,  red  paving  tiles  can  be  used  with  advantage. 

In  the  buildings  where  the  corridors  are  of  a  fair  size,  say  not  less 
than  10  ft.  wide,  well  lit  and  warmed,  there  is  a  great  opportunity  of 
adding  to  the  attractive  appearance  of  the  school.  It  can  be  used  as  a 
sort  of  picture  gallery  for  any  prints,  engravings,  or  pictures  that  the 
school  may  possess.  Notice  boards  with  school  notices  are  frequently 
found  there.  In  schools  where  special  attention  is  paid  to  drawing  and 
painting  it  is  very  common  to  find  a  selection  of  the  best  work  done 
during  the  week  pinned  upon  large  boards  hung  in  the  corridors,  pro- 
viding not  only  an  incentive  to  work,  but  a  pleasant  change  of  decora- 
tion. There  are  a  great  number  of  purposes  to  which  a  wide  and 
spacious  corridor  can  be  put.  Small  divisions,  when  the  school  is  rather 
full,  can  sometimes  find  here  a  quiet  resting-place. 
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ENTRANCES. 

The  entrances  to  the  school  building  for  the  pupils  should  of  course 
be  quite  distinct  from  the  main  entrance  to  the  building.  They  should 
be  so  arranged  as  to  lead  directly  to  the  cloak-room,  so  that  wet  and 
muddy  boots  and  clothes  should  not  be  taken  farther  into  the  building 
than  is  necessary.  The  entrance  should  be,  as  mentioned  above, 
arranged  with  a  special  view  to  the  cold  and  prevailing  winds.  This  of 
course  may  be  impossible  in  a  town.  There  should  be  a  large  porch 
or  covered  entrance,  as  it  often  happens  that  pupils,  for  various  reasons, 
arrive  at  the  school  some  time  before  the  building  is  opened,  and,  unless 
there  is  some  place  in  which  to  wait,  they  will  have  on  rainy  mornings 
to  stand  about  in  the  wet  till  the  school  is  open.  If  an  inner  entrance 
hall  can  be  provided,  it  makes  a  great  difference  to  the  comfort  of  the 
building  in  cold  and  windy  weather.  It  also  offers  an  excellent  place  to 
arrange  umbrella  racks  where  umbrellas  can  be  left  to  drain,  and  not 
be  brought  farther  into  the  building.  The  pupils'  entrances  should  be 
so  arranged  that  they  can  be  clearly  seen  from  some  point  inside  the 
building.  It  often  happens  that  it  can  most  conveniently  be  overlooked 
by  the  Head  Master's  or  Mistress's  room,  since  the  commonest  place  for 
that  room  is  close  to  the  main  entrance,  and  the  entrances  are  likely  to 
be  on  the  same  side  of  the  building.  In  larger  schools,  and  generally 
in  Boys'  Schools,  this  business  would  naturally  fall  to  the  lot  of  the 
porter. 

The  tradesmen's  entrance  should  of  course  be  kept  as  distinct  from 
the  school  part  of  the  building  as  the  site  will  allow. 


CHAPTER   IV. 
SECONDARY    DAY    S.CHOOL    BUILDINGS 

(Continued'). 

THE   CLASSROOM. 

Importance  of  proper  Lighting — Size  of  Classes  to  be  provided  for — Average  in 
English  Schools — Ditto  in  Germany — The  Factors  which  govern  the  Size  and  Shape 
of  Class-rooms — Best  Shape  of  Room — Methods  of  grouping  Desks — Size  and  Shape 
of  Desks — Great  Variation  in  Size  of  Boys  of  same  Age — Advantages  and  I  >isad- 
vantages  of  Adjustable  Desks — Position  of  Desks  relative  to  Walls,  Windows,  and 
Doors — Dimensions  of  Class-rooms  should  suit  type  of  Desk  to  be  used- 
Class-rooms  of  English,  German,  and  American  Schools  compared — Height  of  Class- 
rooms— Question  of  raising  Back  Rows — Position  of  the  Fireplace — Ditto  of  Door 
—Teacher's  Platform — Blackboard — Picture  Rails,  &c. — Sliding  Partitions — Class- 
rooms in  Elementary  Schools — Maximum  Number  to  be  accommodated — Superficial 
Area  to  be  allowed — Different  Desks  and  their  Dimensions — Lighting-  Day 
Light — Difficulty  of  judging  the  Illumination  Allowance  to  be  made  for  Dark  Days 
— Difference  caused  by  Aspect,  Surroundings,  &c. — Height  of  opposite  Houses — Use 
of  Ribbed  or  Prismatic  Glass — Proportion  of  Glass  Surface  to  Floor  Area — Position 
of  Windows — Thickness  of  Piers,  &c. — Top  Lighting — Height  of  Window — Height 
of  Window  Sill — Model  Class-room  according  to  Erismann — Summary  of  Results — 
Form  and  Construction  of  Windows — Blinds — Colouring  of  Walls  and  its  Effect  on 
Light — Ceiling — Artificial  Lighting —  Requirements  —  Petroleum  Lamps — Re- 
generative Petroleum  Lamps — Gas — Gas  Jets — Welsbach  Incandescent  Burner- 
Difficulty  of — Siemens  Regenerative  Lamp — Suggested  Position  in  Class-rooms — 
Acetylene  Gas — Electric  Light — Need  of  sufficient  Lamps — The  Number  required- 
Their  Position — Use  of  Holophane  Globes — Lighting  Rooms  by  reflecting  Light 
from  an  Arc  Lamp. 

ON  the  suitability  and  proper  arrangements  of  the  class-room  in  regard 
to  light,  ventilation,  and  warming,  the  comfort  and  health  of  a  school 
depend  to  a  very  large  extent.  The  class-rooms  may  be  regarded  as 
the  units  of  which  a  school  building  is  composed,  to  which  the  other 
rooms  are  subsidiary  ;  and  since  the  teachers  and  scholars  spend  the 
greater  part  of  their  time  while  at  school  in  these  rooms,  the  importance 
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of  having  them  properly  lit  and  ventilated  can  scarcely  be  overrated. 
Medical  opinion  is  practically  unanimous  on  the  point  that  short  sight, 
now  so  prevalent,  is  caused,  or  at  all  events  greatly  aggravated,  by 
working  in  badly-lit  rooms  during  the  period  of  growth  ;  and  since 
eyesight  is  so  intimately  connected  with  constitutional  condition,  bad 
air,  caused  by  lack  of  ventilation,  probably  plays  nearly  as  important  a 
part  as  the  want  of  proper  light.  As  Dr  Clement  Dukes  remarks  in 
this  connection — "  It  is  a  fact  that  boys  working  under  unfavourable 
conditions,  and  with  insufficient  light  during  school  life,  are  sustaining 
serious  injury  by  the  production  of  short  sight."  Light,  even  if  fairly 
strong,  may,  if  admitted  from  the  wrong  direction,  cause,  besides  injury 
to  the  eyes,  many  other  long-lasting  evils,  such  as  curvature  of  the  spine, 
crooked  shoulders,  &c.,  owing  to  the  awkward  positions  adopted  by  the 
scholars  to  avoid  sitting  in  their  own  light,  or  to  get  the  best  of  what 
light  there  is. 

The  production  of  a  really  satisfactory  class-room  depends  upon 
careful  attention  to  a  number  of  small  details;  the  exigencies  of 
planning,  or  the  desire  to  get  a  certain  effect  in  the  elevations,  are  apt 
to  lead  to  the  disregard  of  one  or  other  of  what  appear  when  taken  by 
themselves  to  be  somewhat  unimportant  points,  but  it  is  only  by  a 
vigorous  adherence  to  what  has  been  ascertained  to  be  best,  and  when 
necessary  sacrificing  effect,  that  a  result  can  be  secured  that  will  satisfy 
all  the  demands  of  modern  hygienic  science. 

Much  can,  however,  be  done  by  keeping  in  view  in  the  early 
stages  of  the  design  the  various  requirements  of  the  class-rooms,  and 
there  are  many  buildings  to  show  that  due  regard  to  provision  for 
health  need  not  necessarily  have  any  adverse  influence  upon  the 
appearance  of  the  building. 

The  Number  of  Pupils  in  a  Class. — This  varies  not  only  with 
the  school,  but  with  different  parts  of  the  same  school.  In  the  middle 
and  lower  forms  the  classes  are  usually  larger  than  those  in  the  upper 
part  of  the  school.  The  Prussian  regulations  require  that  in  a  Gym- 
nasium the  maximum  number  of  a  class  shall  not  in  the  upper  divisions 
exceed  30,  in  the  middle  40,  and  in  the  lower  50.  These  are  rather 
larger  numbers  than  would  be  found  in  a  First  Grade  Secondary  School 
in  this  country,  and  as  a  matter  of  fact  they  by  no  means  always  reach 
these  figures  in  Germany.  The  number  of  pupils  in  a  class  in  Secondary 
Schools  in  this  country  is  not  as  a  rule  above  30. 

Taking  a. few  schools  at  random  from   the    Public  Schools  Year 

*  Health  at  School,  p.  217. 
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Book,  we  find  the  average  size  of  classes  to  be  as  follows  : — Bradfield 
College,  20  ;  Ipswich  School,  20  ;  Merchant  Taylors',  25  ;  Repton,  25  ; 
Rugby,  25  ;  St  Paul's,  18-20;  Westminster,  20.  In  some  of  the  other 
old  schools,  however,  the  number  is  very  often  larger.  Taking  fifty  of 
our  leading  schools,  there  is  an  average  of  rather  under  16  boys  to  a 
master,  exclusive  of  music-masters.  This  cannot,  however,  be  taken  as 
a  fair  index  to  the  size  of  the  classes,  as  all  the  masters  would  not  be 
teaching  at  one  time.  It  is  generally  agreed  that  one  teacher  cannot 
properly  manage  and  regularly  teach  a  larger  number  than  30,  though 
there  should  be  one  or  more  rooms  capable  of  accommodating  40  or 
more,  and  there  may  well  be  some  of  a  smaller  size  ;  but,  generally 
speaking,  a  class  of  from  25  to  30  may  be  considered  about  a 
standard  size. 

Having  settled  the  number  to  be  accommodated,  the  size  and  shape 
of  the  room  depends— 

1.  On  the  floor  space  to  be  allowed  per  pupil. 

2.  On   the  size   and   form   of  desk   employed,    whether   single   or 
double  desks. 

3.  On   the   method    adopted    in    the    arrangement    of   the   desks, 
whether  in  single  or  double  rows,  size  of  gangways,   <X:c. ;    the  space 
taken   up   by    the   teacher's   desk,   blackboard,   and   cupboard,   the   fire 
or  other  heating  apparatus,  and  the  position  of  the  door  or  doors. 

4.  On  the  distance  of  the  desk  farthest  from  the  blackboard,  i.e., 
it  must  not  be  beyond  the  average  sight  distance. 

5.  On    the    necessity    of    so    arranging    the    desks    that    all    the 
pupils   can   see   the   master   and   blackboard   easily,   and   also  be   seen 
themselves. 

While  there  must  be  sufficient  floor  space  allowed  to  make 
efficient  ventilation  easy — that  is  to  say,  it  must  not  be  necessary,  in 
order  to  keep  the  room  fresh,  to  change  it  at  such  a  pace  as  to  make 
perceptible  draughts — at  the  same  time  it  should  not  be  larger  than  is 
absolutely  necessary,  in  order  to  avoid  a  useless  strain  on  the  teacher's 
voice;  and,  as  pointed  out  in  the  chapter  on  ventilation,  it  is  not  so 
much  on  the  size  of  the  room  that  good  ventilation  depends,  as  on 
the  methods  adopted  for  the  supply  of  fresh  air. 

As  regards  the  distance  at  which  the  average  boy  can  see  dis 
tinctly  the  ordinary  writing,  about  i  in.,  on  the  blackboard,  the  follow- 
ing figures  show  the  result  of  some  experiments  made  in  Germany  by 
Zwez.*    Of  8 1  children,  76  could  read  at  a  distance  of  27  ft.  9  in.,  and 

*  Schulhygiene,  A.  Baginsky,  1898,  p.  217. 
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54  at  46  ft.  3  in. ;  finally  he  comes  to  the  conclusion  that  anything 
under  35  ft.  would  be  safe  enough,  and  at  this  distance  the  teacher 
should  be  well  able  to  see  what  all  the  class  were  doing. 

The  shape  of  a  class-room  that  is  found  to  be  most  satisfactory 
is  that  of  an  oblong  with  the  main  light  on  one,  the  long  side,  and 
that,  of  course,  the  left,  other  windows  being  subsidiary  and  more  for 
ventilation  ;  these  should  never  bring  in  a  light  strong  enough  to  over- 
power that  coming  from  the  windows  on  the  left.  German  authorities 
lay  down  careful  rules  as  to  the  proportion  between  length  and 
breadth — Zwez,  that  the  breadth  should  be  not  less  than  -|  and  not  more 
than  %  of  the  length  ;  Lang,  that  the  most  suitable  proportion  is  3  to 
4  ;  Erismann,  again,  from  |  |-  to  I. 

The  building  construction  regulations  at  Breslau  lay  down  that 
the  proportion  of  length  to  breadth  must  not  be  less  than  5  to  3,  and 
that  the  best  form  lies  between  this  and  the  proportion  of  4  to  3. 

All  authorities  agree  that  the  best  form  is  an  oblong  with  the 
lines  of  desks  arranged  at  right  angles  to  the  long  side.  The  exact 
shape  and  dimension  of  a  class-room  depend  so  much  on  the  size  and 
form  of  desks  used,  and  their  relative  positions,  that  it  seems  hardly 
possible  to  lay  down  any  hard-and-fast  rule  as  to  the  proportion 
between  length  and  breadth.  On  the  whole,  something  near  the 
proportion  of  3  to  2  will  give  a  satisfactory  result. 

A  difficult}'  often  arises  in  the  arrangement  of  a  class-room  in 
small  schools  when  the  classes  are  too  small  to  allow  of  a  separate 
teacher  to  each.  An  oblong  class-room  to  take  30  or  40  children  may 
have  been  provided  with  the  light  on  the  left,  but  when  the  children  are 
in  two  classes  the  teacher  natural!}  wishes  to  have  his  desk  in  the 
middle,  where  a  command  of  both  can  be  best  obtained.  In  order  to 
get  this  the  desks  are  arranged  the  long  way  of  the  room,  with  the 
result  that  the  pupils  have  their  backs  to  the  light  while  the  teacher  is 
directly  facing  it.  In  order  to  obviate  this,  it  is  well  to  ascertain  before- 
hand how  the  classes  will  be  arranged,  and,  if  two  or  more  forms  are  to 
be  placed  in  one  room,  to  arrange  that  the  lighting  shall  be,  if  possible, 
managed  as  in  Fig.  1 1,  with  the  main  light  from  the  end  supplemented 
by  a  window  at  the  back,  but  not  placed  opposite  the  teacher's  desk. 

School  Desks. — In  the  Secondary  Schools  of  this  country  and 
America,  single  desks  are  to  be  found  as  a  general  rule,  arranged  either 
in  single  rows,  with  space  between  every  desk,  or,  where  it  is  necessary 
to  gain  space,  in  double  rows,  that  is,  two  desks  side  by  side,  which, 
while  allowing  easy  ingress  and  egress,  and  permitting  the  teacher  to  get 
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easily  to  any  pupil,  economises  a  good  deal  of  room  by  the  omission 
of  the  extra  gangways.  This  of  course  is  much  the  same  as  using  the 
double  desk. 

The  difficulty  of  the  question  of  desks  lies  in  the  very  great 
variation  in  size  among  children  during  their  time  at  school ;  not  only 
the  great  differences  natural  to  the  considerable  range  of  age,  but  the 
very  great  difference  between  children  of  the  same  age.  Professor 
Bowditch  of  Harvard  University,  when  making  a  careful  investigation 
into  the  height  and  weight  of  nearly  25,000  school  boys  and  girls  of 
Boston,  found  the  most  surprising  variations  in  the  height  of  different 
pupils  of  the  same  age.  These  results  are  fully  borne  out  by  similar 
investigations  in  other  parts  of  America  and  in  Europe.*  The 
results  of  his  investigations  showed  a  variation  in  children  of  the  same 
age  from  6  to  8  in. 

This  great  variation  in  height  at  the  same  age  makes  the  provision 
of  desks  varying  in  size  obviously  necessary,  nor  is  it  sufficient  merely 
to  have  smaller  desks  in  the  lower  form  class-rooms,  and  so  on,  as  it 
may  easily  happen  that  a  big  boy  of  eleven  may  be  taller  than  a  small 
boy  of  fifteen.  It  is  commonly  the  plan  to  have  two  or  three  standard- 
sized  desks  to  which,  on  the  principle  of  the  bed  of  Procrustes,  the 
pupils  have  to  accommodate  themselves.  The  evils  arising  from 
continued  use  of  badly  designed  desks,  or  of  too  great  a  disparity 
between  the  size  of  the  desk  and  its  occupant,  are  serious  and  long 
lasting.  It  should,  however,  be  noted  that  the  large  differences  are  not 
as  a  rule  common.  Dr  Kerr,t  when  measuring  1,600  children  in  five 
Elementary  Schools  in  Bradford,  found  that  95  per  cent,  of  the  children 
came  within  2^  in.  of  three  selected  heights. 

The  variations  in  height  and  differences  in  rate  of  growth  can 
only  be  provided  for  fully  by  the  use  of  some  sort  of  adjustable  desk, 
that  can  be  easily  altered  to  suit  the  needs  of  different  pupils.  This  is 
done  to  a  very  large  extent  in  America.  But  such  a  plan  naturally 
means  a  considerable  amount  of  trouble,  and  may  of  course  in  certain 
schools  be  impracticable.  If,  however,  it  can  be  managed  that  every 
pupil  in  the  school  has  a  properly  adjusted  desk  for  ordinary  use,  or  in 
a  Boarding  School,  in  their  preparation  or  work  room,  the  gain  to  the 
pupil  is  so  great  that  it  should  outweigh  any  slight  consideration  of 
extra  time  or  trouble.  By  having  a  simple  contrivance  for  measure- 
ment, with  a  convenient  and  well-made  type  of  desk,  the  trouble  can 

*  Schulhygiene,  Baginsky,  p.  591,  1898. 

t  Journal  of  the  Royal  Statistical  Society,  Sept.  1897. 
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be  reduced  to  a  minimum,  especially  if  it  be  done  systematically  at  the 
beginning  of  each  term.  It  should,  however,  be  added,  that  although 
adjustable  desks  are  in  many  ways  admirable,  and,  as  a  rule,  very 
strongly  advocated  by  medical  writers  on  school  hygiene,  they  are 
by  no  means  always  looked  upon  with  favour  by  Head  Masters  and 
Mistresses  of  schools,  owing  to  the  great  number  of  practical  difficulties 
that  stand  in  the  way.  In  many  schools  it  is  not  possible  to  arrange 
that  the  same  boy  or  girl  shall  always  occupy  the  same  seat ;  classes 
are  continually  changing  rooms,  sometimes  two  or  three  times  in  a 
morning.  Then  again  a  constant  and  watchful  eye  must  be  kept  upon 
such  desks,  or  they  may  easily  be  more  productive  of  harm  than  the 
ordinary  form.  Either  the  desk  or  the  seat  may  slip  down,  a  not  un- 
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likely  contingency  under  the  manipulation  of  the  ordinary  school  boy 
or  girl,  and  may  be  unnoticed  for  a  time. 

An  excellent  form  of  adjustable  desk  is  that  invented  by  Dr  M. 
Roth,  and  exhibited,  I  believe,  first  at  the  Health  Exhibition.  The  desk 
shown  in  Fig.  i,  made  by  the  North  of  England  School  Furnishing 
Company,  embodies  the  principles  advocated  by  Dr  Roth,  and  shows 
the  method  of  working.  The  slope  of  the  desk  for  writing  is  fifteen 
degrees,  and  for  reading  forty  degrees. 

By  means  of  a  key  and  nuts  on  the  columns  supporting  both  seat 
and  desk,  either  can  be  altered  to  any  desired  height,  the  desk  itself 
being  adjustable  for  horizontal  distance.  There  are  provided  foot-rests, 
one  on  each  side.  It  is  probably  better  to  adjust  the  height  for  the  floor 
and  omit  these  rests,  since  no  child  is  the  least  likely  to  keep  his  or  her 
feet  upon  them  for  more  than  a  short  time. 

The  most  important  factor  in  determining  the  comfort  and  suit- 
ability of  the  desk,  after  the  question  of  height  has  been  disposed  of,  is 
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the  distance  in  a  horizontal  direction  between  the  edge  of  the  seat  and 
the  inner  edge  of  the  desk  (see  Fig.  2). 

If  the  end  of  the  desk  projects  over  the  edge  of  the  seat,  the  over- 
lapping part  is  known  as  "plus,"  and  where  there  is  a  space  between 
the  two  as  "  minus  "  distance.  If  a  perpendicular  line  dropped  from  the 
edge  of  the  desk  just  touches  the  edge  of  the  seat,  it  is  said  to  be 
"zero."  This  last,  or  a  plus  position,  is  usually  considered  the  best,  a 
minus  position  in  any  degree  being  bad  (see  Fig.  2).  In  order  to 
keep  this  distance,  and  yet  not  make  it  too  difficult  for  the  pupil  to  get 
in  and  out,  desks  are  made  with  a  sliding  top,  the  pupil,  after  being 
seated,  pulling  the  desk  in  towards  himself  (see  Fig.  3).  This  desk  is 
often  adopted  in  girls'  schools  with  satisfactory  results.  It  is  hardly 
worth  while  laying  stress  on  the  fact  of  the  necessity  for  great  strength 
and  simplicity,  in  the  case  of  mechanism  in  school  furniture,  to  withstand 


Zero. 
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2.    DIAGRAM  TO  ILLUSTRATE  MEASUREMENTS 
OF  DESKS. 


3.    Tin-:  "Louisic"  DKSK  wrni 
SLIDINC  TOP  (Hammer  &  Co.). 


the  wear  and  tear  of  school  life  and  the  persevering  ingenuity  of  the 
schoolboy.  Many  forms  of  desks  which  work  admirably  in  the  shop 
soon  succumb  under  this  test.  Desks  known  as  "convertible,"  of  which 
the  top  turns  over  to  form  a  back  or  table,  are  as  a  rule  to  be  carefully 
avoided.  The  different  forms  and  patterns  of  desks  are  endless,  and 
whether  box  desks  or  open  desks  are  to  be  preferred  depends  of  course 
on  the  school. 

For  the  purpose  of  settling  the  dimensions  of  a  class-room,  the 
outside  measurements  of  the  desk  and  seat  together  are  all  that  are 
necessary  ;  in  the  case  of  desks  with  movable  tops  the  measurement 
must  of  course  be  taken  when  open ;  i  or  2  in.  must  be  allowed 
between  desks  placed  one  behind  the  other  to  prevent  shaking.  The 
measurements  of  the  different  parts  of  school  desks  have  been  worked 
out  with  extraordinary  care  in  Germany,  and  various  writers  lay  down 
the  dimensions  necessary  for  pupils  of  different  ages  and  heights  worked 
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out  to  small  fractions  of  a  centimetre.  The  differences  between  the 
different  writers  are  not  great.  According  to  Spiers,  every  school 
should  be  provided  with  standard  desks  of  nine  different  sizes,  of  which 
every  class-room  should  have  three,  these  standard  sizes  to  range  from 
i  ft.  7j  in.  to  i  ft.  1 1£  in.*  in  breadth,  the  depth  reckoning  seat  and 
desk  together  from  2  ft.  2^  in.  to  3  ft.  o£  in. 

Dr  Baginsky,  in  his  book  upon  School  Hygiene,  gives  a  large 
number  of  tables  collected  from  all  the  German  authorities,  at  the  end 
of  which  he  comes  to  much  the  same  conclusions  in  regard  to  breadth, 
but  slightly  less  in  depth. 

Dr  Clement  Dukes  demands  2  ft.  in  breadth  for  the  desk,  which 
should  be  from  15  in.  to  2  ft.  in  depth,  with  a  seat  of  12  in. 


4.    THK  CANADIAN  DESK. 

The  following  table  gives  ;m  approximate  idea  of  the  different 
sixes  of  desks  and  seats  for  different  ages.f  These  dimensions  apply  to 
desks  of  the  pattern  in  Fig.  4. 


Size.         I  U'iglil 

of  Seal 

Height  of  Tup. 

Width  of  Top 

I-ength. 

Kloor  Space. 

Age  Accommodated. 

I 

>7 

in. 

3°    in. 

1  6  in. 

24  in. 

28  in. 

ADULTS. 

2 

i6J  in. 

29     in. 

1  6  in. 

24  in. 

27  in. 

1  6  tO  21 

3 

'5; 

in. 

27}  in. 

14  in. 

22  in. 

26  in. 

12  to  18 

4 

'4; 

in. 

25i  in. 

14  in. 

22  in. 

24  in. 

10  to  15 

5 

'3: 

in. 

23    in. 

12  in. 

20  in. 

22  in. 

8  to  12 

6 

12 

in. 

21     in. 

12  in. 

20  in. 

21  in. 

S  to    8 

Taking  into  account  the  different  shapes  and  sizes  of  desks,  and 
the  different  measurements  demanded  by  different  authorities,  it  will  be 

*  These  dimensions  are  approximate,  being  turned  from  metres  and  centimetres  to 
feet  and  inches  to  facilitate  comparison. 

t  Taken  from  the  Catalogue  of  the  North  of  England  School  Furnishing  Company. 
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found  that  for  a  full-sized  desk  in  a  Secondary  School — that  is  to  say, 
one  capable  of  accommodating  pupils  up  to  the  age  of  seventeen  or 
eighteen — measurements  of  2  ft.  in  breadth  by  3  ft.  in  depth  will  be  a 
sufficient  allowance,  while  for  the  younger  pupils  about  i  ft.  7  in.  by 

2  ft.  3  in.     This  is  the  size  usually  allowed  in  the  Elementary  Schools 
when  the  double  desks  are  3  ft.  4  in.  wide,  2  ft.  3  in.  deep.* 

Arrangement  of  Desks. — Care  should  be  exercised  to  see  that 
the  desks  in  a  class-room  are  suitably  arranged.  The  common  plan  of 
placing  one  row  of  desks  against  the  window  wall  is  one  to  be  avoided. 
In  the  first  place,  the  light  will  be  caught  by  the  window-sills,  and  the 
desks  immediately  under  will  be  in  shadow  ;  secondly,  there  will  always 
in  cold  weather  be  a  draught  from  the  surface  of  the  glass  descending 
directly  on  the  heads  of  those  sitting  under  the  windows.  A  space  at 
least  equal  to  the  gangways,  say  18  in.,  should  be  kept  between  the 
outer  wall  and  the  nearest  line  of  desks.  The  gangways  between  the 
desks  should  be  from  18  to  20  in.  when  single  desks  are  used  ;  in  the 
case  of  double  desks  or  single  desks  in  pairs  the  distance  should  be 
increased  to  2  ft. 

In  rooms  arranged  so  that  the  door  does  not  open  into  space  in 
front  of  the  desks,  it  will  be  necessary  to  provide  a  gangway  at  least 

3  ft.  wide  leading  to  the  door.      In  this  connection  it  should  be  remem- 
bered that  a  badly  placed  door  thus  reduces  the  seating  capacity  of  the 
room.      The  last  row  of  desks  should  not  be  placed  against  the  back 
wall  of  the  room,  but  a  space  of  12  in.  left  so  that  it  may  be  possible 
for  the  teacher  to  pass  behind.      A   width   of   18   in.   again  should    be 
left  between  the  inner  wall  and  the  desks. 

It  may  of  course,  in  the  case  of  an  old  building,  where  the  windows 
are  unsuitably  arranged,  be  necessary  to  vary  the  arrangement  in  order 
to  get  the  best  advantage  of  what  light  there  is  ;  if  so,  convenience  of 
ingress  and  egress  must  be  sacrificed  in  order  to  get  a  good  left-hand 
light  ;  if  this,  as  is  often  the  case,  is  prevented  by  the  position  of  the 
fireplace,  a  right-hand  light  should  be  preferred  to  any  arrangement 
which  brings  the  light  directly  on  the  faces  or  behind  the  pupils. 

Dimensions  of  Class-rooms  and  Floor  Area  Required.- 

The  Board  of  Education  in  their  regulations  for  the  planning  of 
Secondary  Schools  have  laid  down  that  in  class-rooms  there  should 
be  not  less  than  1 8  sq.  ft.  per  head,  or  as  an  alternative  1 2  sq.  ft.  for 

*  See  Appendix  A,  Day  School  Code. 
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each  pupil,  and  a  space  not  less  than  7  ft.  6  in.  in  depth  and  of  the  full 
width  of  the  room  for  the  teacher.  The  latter  arrangement  will  be 
found  to  provide  about  17  sq.  ft.  per  head  when  the  classes  are  above 
twenty-five. 

This  implies  single  desks  with  gangways  each  side.  If,  however, 
double  desks  are  used  or  single  desks  placed  close  together,  the  amount 
may  be  reduced  to  16  sq.  ft. 

When  the  size  of  the  classes  is  large  the  amount  of  floor  space 
per  head  can  be  proportionately  decreased,  and  when  the  number 
reaches  forty  or  more,  1 5  sq.  ft.  will  allow  for  any  arrangement  of  desks. 

Mr  Shaw,  in  his  book  on  School  Hygiene,  published  in  1901,  says,  speaking 
of  class-rooms — "  Certain  conclusions  with  reference  to  their  size  have  at  last 
been  reached,  and  these  conclusions  have  been  so  thoroughly  tested  and 
sanctioned  by  the  most  careful  schoolmen  as  to  warrant  their  being  regarded  as 
standards.  These  standards  are  the  results  of  investigations  and  repeated 
experiments,  in  which  lighting,  heating,  ventilating,  the  needs  of  the  child  as  to 
eye  and  ear,  and  other  physical  requirements,  have  been  considered.  They  are 
the  outcome  of  the  special  knowledge  and  recommendations  of  physicians,  archi- 
tects, and  engineers,  and  of  the  practical  judgment  of  schoolmen,  after 
repeated  test  and  modification.  These  standards  demand  in  the  first  place 
i  5  sq.  ft.  of  floor  space  and  200  cub.  ft.  of  air  space  for  each  pupil  as  the  least 
amount  of  floor  space  and  air  space  possible  for  a  schoolroom  when  all  the  needs 
of  health  arc  fairly  considered." 

1  his  it  should  be  remembered  refers  to 
the  comparatively  large  classes  of  American 
Schools,  but  in  many  of  the  more  recent 
Schools  in  the  United  States  an  allowance  of 
20  ft.  or  more  will  commonly  be  found. 

In  Germany  the  amount  allowed  for  the 
younger  children  is  much  the  same  as  in  our 
Elementary  Schools.  An  example  of  class- 
room for  forty-eight  younger  children  is  shown 
in  Fig.  5  ;  this  room,  measuring  25  ft.  9  in.  by 
1 8  ft.  6  in.,  gives  almost  10  sq.  ft.  per  head. 
In  their  rooms  for  older  children  the  amount 
rises,  and  as  soon  as  the  Higher  Schools  are 
reached  it  is  not  uncommon  to  find  1 8  to  20 
5.  GERMAN  CLASS-ROOM.  sq.  ft.  per  head  provided. 

As  far  as  questions  of  health  are  con- 
cerned, 1 5  sq.  ft.  of  floor  space  will  give  a  sufficient  allowance  of  air, 
provided  that  some  fairly  efficient  means  of  ventilation  are  provided, 
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but,  as  soon  as  the  numbers  in  the  class  are  reduced  below  thirty, 
other  factors  become  important.  The  provision  of  the  necessary  space 
for  the  teacher,  gangways  and  spaces  between  the  hall  and  desks, 
involves  an  increased  allowance  of  floor  space  per  head. 

The  amount  of  floor  space  provided  in  some  typical  schools  in 
Germany,  England,  and  America  is  shown  in  the  table  given  below. 
The  measurements  of  those  of  the  German  Schools  have  been  turned 
from  metres  into  feet  and  inches  for  the  sake  of  comparison. 


Hohere  Biirgerschule 

XII.  Realschule,  Berlin 

New  Building,  Lessing's  Gym- 
nasium, Berlin  (Lower  Forms) 

New   Building,  Lessing's  Gym- 
nasium, Berlin  (Upper  Forms) 

Realschule,  Karlsruhe   - 

Sekundarschulhaus,  Zurich 

Tochterschule,  Basle 

Madchenschulhaus,  Ziirich 

Boston  High  School 
Do.  do 

Professional  High  School,  Pan- 
tuchet  (Working  Room) 

Professional  High  School,  Pan- 
tuchet  (Recitation  Room) 

Schools  of  the  Girls'  Public  Day 
School  Company 

School  for  Boys,  Barnard's  Inn 

Judd  Commercial  School 

St  Paul's,  West  Kensington 

City  of  London  Schools 


No.  in  Class. 

36 
40 


49 


30 
30 

24 

40 
40 


Length. 
Ft.      In. 

24       l{ 

29    61 


Breadth. 


32  o 

22  6 

21  O 

24  3 

20  o 

29  o 

24  o 


Ft. 

18 
19 


In. 
4i 

8* 


48         29     6]         21     4 


42 

29 

O 

21 

4 

36 

3" 

19 

81 

42 

36 

o 

2 

ill 

36 

27 

loj 

I 

4 

48 

37 

o 

2 

I  il 

42 

32 

o 

8 

o 

8  1 

40 

0 

8 

o 

21       O 


6 
o 


19 
23 
20    o 
24    o 

22       O 


Si|.  ft.  per 
Head. 

15 


2O 
16 

'7 
21 


21 
'5 

1 61 


Dr  Clement  Dukes*  maintains  that  a  class-room  to  hold  30  boys 
should  be  at  least  40  ft.  long,  25  ft.  wide,  and  16  ft.  high.  This  would 
give  over  33  ft.  of  floor  space  for  each  boy,  a  surely  unnecessarily  large 
allowance  if  any  means  of  ventilation  are  provided  at  all.  The  cost 
of  building,  were  such  space  to  be  provided,  would  become  almost 
prohibitive.  Though  of  course  it  would  be  pleasant  to  work  in, 
the  height  of  16  ft.  seems  most  unnecessary.  Any  air  space  above 
12  ft.  is  of  no  use  as  regards  ventilation,  as  it  remains  unaffected  by 
movements  of  the  lower  air  in  the  room,  nor  is  it  required  for  light. 


*  It  should  be  noted  that,  in  the  new  edition  (1905)  of  his  book,  Dr  Dukes  adopts 
the  area  of  18  sq.  ft.,  as  laid  down  by  the  Board  of  Education  for  Secondary  Schools. 
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A  room  25  ft.  wide,  where  the  desks  are  not  actually  against  the  inner 
wall,  can  be  perfectly  lit  with  a  height  of  1 3  ft. 

But  these  dimensions  are  far  surpassed  by  another  writer  on 
School  Hygiene.  Dr  C.  E.  Shelley,  Medical  Officer  at  Haileybury 
College,  in  an  article  on  the  subject,  gives  the  following  recommenda- 
tion :  "  The  size  of  the  room  (class-room)  can  be  calculated  by 
allowing  at  least  800  cub.  ft.  for  each  inmate,  reckoning  not  more 
than  12  ft.  of  wall  height  in  doing  so,  and  thus  allowing  70  sq.  ft. 
of  floor  space  to  each  pupil."  While  allowing  that  this  may  seem 
an  extravagant  allowance,  Dr  Shelley  advances  a  number  of  arguments 
in  its  favour.  But  although  interesting  as  showing  to  what  lengths 
medical  writers  will  go  in  the  demand  for  cubic  air  space,  it  is  difficult 
to  regard  it  as  a  practical  recommendation.  On  this  scale  a  class-room 
for  30  pupils  would  measure  60  ft.  by  35  ft.  Such  a  room  would  be 
impossible  to  light,  as  the  height  was  limited  to  12  ft., f  unless  win- 
dows were  placed  on  three  sides  at  least,  and  only  a  few  of  the  pupils, 
unless  gifted  with  abnormally  long  sight,  could  read  anything  on  the 
blackboard  ;  the  master  could  not  make  himself  heard  without  a  serious 
strain  on  his  voice.  The  health  of  the  master  seems  often  overlooked 
in  the  anxiety  for  a  very  large  allowance  of  space  for  the  pupils.  The 
additional  cost  of  heating  rooms  of  so  great  a  size,  and  the  additional 
expense,  not  only  in  the  building  but  the  maintenance  of  such  a  school, 
would  hardly  be  compensated  for  by  the  rather  doubtful  advantages 
of  a  building  designed  on  this  scale.  The  building  regulations  issued 
by  the  Board  of  Education  require  not  less  than  15  sq.  ft.  per  head  in 
the  case  of  Higher  Elementary  Schools,  the  size  of  the  class  being 
limited  to  forty. 

If,  as  stated  above,  15  sq.  ft.  be  allowed  for  the  maximum  number 
for  which  the  class-room  is  designed,  the  room  may  be  considered  to 
fairly  fulfil  the  conditions  demanded  by  sanitary  science.  If  more  can  be 
provided,  the  results  are  no  doubt  better,  but  probably  20  sq.  ft.  should 
be  regarded  as  a  limit  (see  Fig.  6).  Above  that  amount  the  extra 
heating  required,  and  the  additional  strain  on  the  teacher's  voice,  make 
the  increase  of  room  a  doubtful  advantage. 

In  settling  the  sizes  of  the  classes  and  the  dimensions  of  the  class- 
rooms in  a  building  there  are  several  points  to  consider  in  order  to  avoid 
waste  of  space,  which  become  of  considerable  importance  in  the  case 

*  Articles  on  School  Hygiene,  The  School  World,  August  1899. 
t  It  is  suggested  that  the  lowness  of  the  rooms  will  enable  a  considerable  saving 
in  the  cost  of  building,  additional  height  being  of  no  use  for  ventilation. 
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of  a  building  where  it  is  necessary  on  financial  grounds  to  take  full 
advantage  of  every  square  foot  of  space.  The  total  area  of  class- 
room is  usually  governed  by  the  amount  of  superficial  floor  area  to 
be  allowed  per  pupil.  Unless  this  amount  is  so  large  as  to  make  the 
arrangement  of  desks  immaterial,  the  exact  dimensions  of  the  length 
in  proportion  to  the  breadth  should  depend  upon  the  form  of  desks 
that  are  to  be  used.  For  example,  if  1 5  sq.  ft.  be  determined  upon 
as  the  floor  space  to  be  allowed,  a  class-room  for  48  pupils  will  re- 
quire 720  sq.  ft.  This  will  be  provided  by  a  room  measuring  32  ft. 
by  22  ft.  6  in.  Now,  if  single  desks  are  used,  it  will  be  found  that 
according  to  the  measurements  given  below  there  is  exactly  room  for 
6  rows  of  desks  8  deep,  allowing  for  gangways,  master's  desk,  &c. 
If,  on  the  other  hand,  the  room  had  been  made  say  29  by  25  ft., 
the  necessary  area  or  rather  more  is  still  provided  ;  but  when  the  desks 
come  to  be  put  in,  it  will  be  found 
that  there  is  not  quite  enough 
space  to  allow  of  an  extra  row  of 
desks  in  the  width  of  the  room, 
thus  necessitating  another  line  in 
depth,  so  that,  while  there  is  a 
waste  of  space  down  the  side  of 
the  room,  there  is  not  sufficient 
room  for  the  master  and  his  desk. 
On  the  other  hand,  by  keeping 
these  dimensions  and  substituting 
double  desks,  there  will  be  just 
room  for  4  double  desks  in  the  width,  and,  as  this  gives  8  places 
in  the  width,  there  will  only  be  6  rows  in  depth,  so  that  plenty  of 
room  will  be  left  for  the  master.  A  room  measuring  say  30  by  24  ft. 
will  suit  neither  single  nor  double  desks  without  putting  them  too 
close  together,  or  not  leaving  room  for  the  master's  platform.  This 
will  be  made  clear  by  looking  at  Figs.  7  and  8.  Of  course,  if  widths  for 
the  gangways,  &c.,  different  to  those  given  above  are  determined  upon, 
the  same  questions  arise,  but  naturally  with  different  figures.  In  any 
case,  a  more  satisfactory  plan  can  be  produced  if  the  type  of  desk  be 
settled  beforehand.  A  somewhat  similar  question  arises  in  determin- 
ing the  different  sizes  of  the  classes  that  are  to  serve  as  the  units  for 
the  class-rooms.  These  numbers  should  be  arranged  to  suit  the  type 
of  desk  that  is  to  be  used.  For  example,  if  single  desks  are  used,  a 
class  of  20  conveniently  splits  up  into  4  rows  of  desks  5  deep.  On  the 
other  hand,  with  double  desks  it  would  be  necessary  to  make  the 
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6.    CLASS-ROOM  GIVINC,  20  SQ.  FT. 
PER  HEAD. 
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number  18  or  24  in  order  to  get  a  complete  number  of  rows — that  is, 
3  double  desks  in  a  row  3  deep  or  4  deep.  If  single  desks  are  used, 
it  will  be  found  economical  to  make  the  units  for  the  class-rooms  1 5, 
20,  25,  30,  35,  40,  48  ;  while  double  desks  can  be  more  conveniently 
arranged  with  classes  of  18,  24,  30,  36,  42,  48. 

Again,  since  the  plan  of  a  school  generally  involves  a  long  row 
of  class-rooms  of  the  same  width  but  of  different  lengths  to  suit  the 
varying  numbers  of  the  different  classes,  the  question  as  to  the  most 
convenient  dimension  for  their  width  becomes  of  some  importance. 
To  give  instructions  to  the  architect  to  provide  so  many  class-rooms 
of  such  and  such  sizes  without  reference  to  anything  but  floor  space 
will  not  improbably  result  in  forcing  him  to  waste  a  certain  amount 
of  space,  whereas,  if.  as  mentioned  above,  the  form  of  desk  be  first 
settled,  and  then  the  width  that  will  take  a  convenient  number  of 
the  desks,  all  the  class-rooms  can  be-  settled  to  take  a  multiple  of  that 
number.  For  example,  if  single  desks  are  used,  and  a  row  of  5  desks 
be  considered  a  convenient  width,  the  classes  would  run  in  multiples  of 
5—15.  20,  25,  30,  &c,  making  3,  4,  5,  and  6  rows  in  depth  ;  if  double 
desks  an-  used,  3  pairs  of  desks  make  a  convenient  width,  until  it 
is  necessary  to  provide  tor  larger  numbers,  so  that  in  this  case  the 
class-rooms  should  be  built  for  multiples  of  6.  The  fact  that  classes 
arc  seldom  found  of  the  exact  number  which  the  room  is  intended 
to  take  does  not  affect  the  question,  as  it  is  the  initial  waste  of 
space  involved  in  providing  for  inconvenient  numbers  that  is  to  be 
avoided. 

All  this  may  seem  very  obvious,  and  the  differences  insignificant, 
but  in  the  first  place  it  is  so  common  to  see  in  the  instructions  for  a 
new  building  merely  the  numbers  that  the  different  class-rooms  are  to 
hold  given  with  no  reference  to  anything  but  floor  space,  that  it  has 
been  considered  worth  while  to  draw  attention  to  these  points.  In  the 
second,  while  it  is  true  that  in  buildings  put  up  without  much  regard  to 
expense,  with  large  class-rooms  giving  a  generous  allowance  of  floor 
space,  and  leaving  the  matter  of  desks  to  chance,  on  the  ground  that 
there  is  plenty  of  room,  such  details  are  naturally  of  small  conse- 
quence ;  but  in  a  school  building,  when  every  foot  of  space  and  every 
penny  in  the  cost  has  to  be  carefully  considered,  such  a  question 
should  assume  great  importance,  since  a  waste  of  only  18  in.  down  the 
length  of  the  class-rooms  of  a  school  having  say  1 2  class-rooms  of  an 
average  length  of  20  ft.  would  mean  an  area  of  300  sq.  ft. — that  is  to 
say,  a  sufficient  space  to  provide  an  additional  class-room. 

For  the  master's  desk  and  platform  at  least  8  ft.  must  be  provided. 
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In  the  case  of  a  wide  class-room  more  will  be  necessary,  in  order  to 
allow  the  master  to  see  the  whole  class  at  once.  A  shallow  class-room 
necessarily  involves  loss  of  effectual  area,  as  the  necessary  width  for 
the  master  has  to  be  continued  across  the  greater  dimension  of  the 
room  instead  of  the  narrower.  A  class-room  will  then  work  out  as 
follows  : — 


Width  of  desk  (full  size; 

„      of  gangway  for  single  desks  - 
,,      of  gangway  for  double  desks 
„      of  gangways  next  wall 
If  there  is  a  door  in  the  wall   ;md 
to    be    provided,    the     inner 
wall 
Length  over  desk  and  seat  together,  allowin 

space  between  - 
Space  behind  back  row- 
Space  for  master's  platform  at  desk 


Kt     In. 


o 
6 

O 

6 


passage   room 

gangway    next 

- 

3 

0 

er,  allowing  fur 

- 

3 

o 

- 

i 

o 

. 

8 

0 

If  these  measurements  art:  taken,  it  will  be  found  that  tor  small 
numbers  considerably  more,  and  in  large  classes  at  least  1 5  sq.  ft. 
per  head,  will  be  provided.  For  example,  a  class  of  25,  arranged 
in  5  rows  of  5  (see  Fig.  7,  c)  :— 


WIDTH. 


5  rows,  2  ft.  wide    - 

6  gangways,  i  ft.  6  in. 


Kt. 

10 

9 


In. 

O 

o 


19 


LENGTH. 


Master's  desk  and  open  space 
5  rows,  3  ft.  deep 
Space  behind  last  row 


8 

15 
i 

24 


o 
o 
o 


giving  a  room    19   ft.    by   24  ft.,  making  456  sq.  ft.,  or    18  sq.  ft.   per 
head. 

In  Figs.  7  and  8  are  given  a  number  of  examples  of  class-rooms 
worked  out  upon  the  figures  given  above  as  the  width  of  gangways, 
&c.,  accompanied  by  two  tables  showing  the  sizes  of  rooms,  arrange- 
ment of  desks  for  class-rooms,  based  upon  the  1 8  sq.  feet  required  in 
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Secondary  Schools,  and  the  15  sq.  ft.  that  is  provided  in  the  Higher 
Elementary  Schools.  The  height  of  the  rooms  is  throughout  reckoned 
at  1 3  ft. 

The  sizes  given  for  the  windows  are  arranged  to  correspond  with 
the  figures  given  in  the  latter  part  of  this  chapter  (see  page  84),  and  give 
in  each  case  a  proportion  of  window  opening  of  i  to  4  with  regard  to 
the  floor  area.  The  positions  of  the  windows,  fireplace,  and  door  are 
also  based  upon  the  conclusions  come  to  in  this  chapter.  These  posi- 
tions are,  for  all  window  openings,  the  left-hand  side  of  the  pupils  as 
they  sit  ;  for  fireplaces,  in  the  angle  to  the  right  of  the  teacher,  and 
therefore  on  the  window  side  of  the  room  ;  and  for  doors,  at  the 
teacher's  end  of  the  room  on  his  left. 

DIMENSIONS   OK   CLASS-ROOMS. 
I.    SI\(;I,K    DKSKS. 


N'ti.  in 

Approximate 

Windows. 

Arrangement. 

Length. 

Urea 

Itll. 

Height. 

Area.     Flour  Space 

per  Head. 

No. 

Site. 

Wide. 

Deep. 

Ft.   In. 

Fi. 

In. 

Kt. 

SM.  ft. 

S,|.  ft. 

Ft.  In.     Ft. 

In. 

*20 

4  rows 

of  5 

23     (•> 

'5 

6 

.'3 

364 

'8             3 

39x8 

6 

*-5 

5       ii 

5 

23     ft 

19 

o 

'3 

446 

'8              3 

46x8 

6 

*3° 

5 

6 

26    6 

'9 

o 

'3 

5°3 

'6;;          3 

50x8 

6 

35 

5       11 

7 

21)     6 

19 

o 

13 

560          1  6              3 

56x8 

6 

4° 

5       " 

8 

32    6 

'9 

o 

'3 

61  7           '5l            4 

46x8 

6 

48 

6 

8 

r-  (> 

22 

6 

'3 

73'           'Si            4 

50x8 

6 

11.    Doriu.F.    DKSKS  (to  provide  not  less  than  15  sq.  ft.  per  head). 


16 

2  rows  of  4 

20    6      13     o 

13       266 

i6| 

3 

33x86 

T24 

3         ,        4 

20    6      19      o 

13       389 

16 

3 

39x86 

3° 

3        i        5 

23    9      19      o 

13       451 

IS 

3 

46x86 

ttf 

3        ,        6 

28    6      19     o 

'3          541 

'5 

3 

56x86 

42 

3        -        7 

33    °      iy     o 

13          627 

15 

4 

46x86 

T48 

4         ,        6 

29    o     25      o 

'3          725 

15 

3 

66x86 

III.   DOUHLE  DESKS. 

Minimum  dimensions  to  allow  of  sufficient  room  for  gangways,  &c. 

16 

2  rows  of  4 

20    6 

'3     o 

13          266 

i6| 

3 

33><86 

24 

3                 4 

20     6 

19     o 

'3          389 

16 

3 

39x86 

3° 

3                5 

23   6 

19     o 

13         446 

14! 

3 

46x86 

36 

3                6 

26    6 

19     o 

'3         S°3 

14 

3 

50x86 

42 

3                7 

29   6 

19     o 

13          560 

'3| 

3 

56x86 

48 

4                6 

26    6 

25     o 

13         662 

' 

'3$ 

3 

60x86 

*  Sec  Fig.  7. 


t  See  Fig.  8. 
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FEET  0    lit    34   5)  78  VI 


7.  SINGLE  DESKS.  8.  DOUIU.K  DESKS. 

TV?  illustrate  Tables  on  page  68. 
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INTKKIOH  YIKW  OF  AN  AMERICAN  CI.ASS-ROOM. 


10.  AN  AMERICAN  CLASS-ROOM  FOR 
PUPILS. 


ii.   SHALLOW  CLASS-ROOM  FOR 
FORTY. 
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In  Fig.  10  is  shown  the  plan  of  an  American  class-room,  but  it  is 
not  easy  to  compare  an  American  School  class-room  with  either  an 
English  or  a  German  room.  In  the  newer  High  Schools  in  America  it 
is  customary  to  provide  a  very  large  amount  of  floor  space  per  head— 
for  example,  in  the  Boston  High  School  there  is  given  over  21  sq.  ft.  ; 
but  it  must  be  remembered  that  these  rooms  are  used  by  the  pupils  for 
private  work,  the  actual  teaching  being  usually  carried  on  in  smaller 
rooms  called  recitation-rooms,  so  that  the  objections  to  class-rooms  of 
too  large  an  area  do  not  strictly  apply  to  such  rooms. 

In  the  case  of  a  shallow  class-room  it  is  necessary  to  supply 
additional  light  at  the  back.  In  this  case  the  window  should  be  placed 
at  the  end  of  the  room  as  in  Fig.  11,  in  order  that  it  should  not  be 
opposite  the  teacher  (see  also  Fig.  1 9). 

It  is  sometimes  an  advantage,  in  arranging  the  desks  in  a  room 
intended  for  young  children,  to  provide  for  a  semicircle  of  seats  in 
front  of  the  master's  desk  in  addition  to  the  regular  desks  for  writing 
work.  This  enables  the  class  to  be  called  out  for  oral  work,  making  a 
pleasant  change  of  position,  and  enabling  the  master,  if  he  wishes,  to 
stimulate  the  work  by  place-taking,  &c. 

The  arrangement  of  a  class-room  for  "criticism"  lessons,  required 
for  student-teachers,  is  given  when  dealing  with  Training  and  Practising 
Schools. 

Height  of  Class-rooms. — The  height  of  the  class-room  depends 
(i)  on  the  distance  which  it  is  necessary  for  the  light  from  the  side 
windows  to  go  ;  (2)  on  the  cubical  space  to  be  provided  for  each  pupil. 
From  the  point  of  view  of  ventilation,  13  ft.  may  be  considered 
ample.  A  common  rule  is  that  the  breadth  of  the  room  should  not 
exceed  twice  the  clear  height.  In  the  regulations  issued  by  the  Hoard 
of  Education  it  is  laid  down  that  in  a  room  14  ft.  high  any  space 
beyond  24  ft.  from  the  window  wall  is  insufficiently  lighted.  But  it  is 
usually  held  that  a  room  13  ft.  high  can  safely  be  made  25  ft.  wide, 
and  if  the  seats  are  arranged  with  a  gangway  next  the  inner  wall 
2  ft.  6  in.  or  3  ft.  wide,  a  less  height  than  13  ft.  will  be  sufficient  for 
the  purpose  of  effective  lighting,  since  the  farthest  desk  from  the  window 
will  be  under  23  ft.  The  height  allowed  in  German  Schools  varies  from 
13  ft.  to  13  ft.  6  in.;  as,  for  instance,  in  Berlin,  the  Falk  Gymnasium, 
13  ft.  6  in.  ;  the  Lessing  Gymnasium,  13  ft.  ;  the  last-built  Realschule 
and  the  Hohere  Madchenschule  are  both  13  ft.  i  in.  Much  the  same 
measurements  prevail  in  the  more  recent  Elementary  Schools.  In 
some  Elementary  Schools,  however,  in  Berlin,  it  is  as  low  as  1 2  ft. 
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In  this  country  there  is  a  tendency  to  allow  rather  more  height, 
but  it  may  fairly  be  assumed  that  13  ft.  is  sufficient,  the  height  of  a 
room  being  governed  really  by  the  question  of  light.  Where  the 
rooms  are  not  more  than  20  ft.  wide,  a  rather  less  height  may  be 
allowed  ;  over  a  width  of  25  ft.  the  height  must  be  increased  above  13 
ft.  to  effectually  light  the  side  opposite  the  window. 

Doors. — The  doors  to  a  class-room  should  be  wide  enough  to 
allow  of  the  necessary  furniture  being  taken  in  and  out,  say  from  3  ft.  to 
3  ft.  3  in.  Their  number  and  position  naturally  depend  on  the  rest  of 
the  plan  of  the  school.  The  best  and,  as  far  as  space  is  concerned,  most 
economical  position  is  close  to  the  teacher's  end  of  the  room,  so  avoiding 
the  necessity  of  a  wide  gangway.  The  upper  panels  of  the  class-room 
doors  are  often  glazed  with  clear  glass,  to  allow  of  the  Principal 
inspecting  the  classes  without  disturbing  the  class.  This  is  not  always 
approved  of,  and  it  is  as  well  that  the  question  should  be  settled  when 
building. 

A  fanlight  or  hopper  ventilator  should  always  be  placed  over  the 
door  for  ventilation  purposes,  the  full  width  of  the  door. 

Raised  Seats. — The  plan  of  raising  the  three  rows  at  the  back  of 
the  room  by  means  of  steps,  though  apparently  having  advantages  in 
enabling  the  pupils  in  the  back  rows  to  see  better,  and  usually  adopted  in 
Elementary  Schools  where  the  numbers  in  the  classes  are  of  course  very 
much  larger,  is  not  found  to  be  satisfactory  in  Secondary  Schools,  for 
many  reasons.  The  desks  must  be  fixed  to  prevent  their  being  pushed 
or  slipping  over  the  edge  ;  this  makes  efficient  cleaning  impossible  ; 
the  top  of  the  desk  and  some  9  or  10  in.  below  are  invisible  to  the 
teacher  unless  a  person  of  unusual  height,  so  that  effectual  supervision 
cannot  be  kept.  The  steps  having  to  be  of  considerable  length,  2  ft.  6  in. 
to  3  ft.,  make  it  difficult  to  move  up  and  down,  and,  as  there  is  usually 
a  hollow  space  underneath  the  raised  part,  the  noise  is  very  great. 
Finally,  it  is  urged  that  there  is  so  much  taken  away  from  the  cubic 
capacity  of  the  room,  though  this  is  probably  not  of  great  importance.* 
In  lecture-rooms,  where  it  is  necessary  for  every  one  to  see  the  top  of 
the  demonstration  table  during  lessons,  it  is  of  course  necessary  to  have 
raised  seats.  The  better  plan  in  ordinary  class-rooms  is  to  have  the 
teacher's  desk  and  seat  on  a  platform  raised  a  little  above  the  floor, 

*  If  the  seats  are  much  raised  it  becomes  easy  for  the  pupils  to  see  and  copy  the 
work  of  those  in  front. 
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but  not  more  than  6  or  8  in.  The  only  rooms  in  which  galleries  are 
now  used  are  as  a  rule  those  for  very  small  children,  and  known  usually 
as  babies'  rooms  (see  Fig.  300).  An  infant  school  has  as  a  rule  one 
room  arranged  with  a  semicircular  raised  gallery  ;  this  is,  however, 
often  objected  to,  and  is  now  less  often  found. 

The  Fireplace. — The  position  of  the  fireplace,  where  this  form  of 
heating  is  in  use,  is  of  considerable  importance.  The  centre  of  the  wall 
behind  the  teacher  is  a  very  inconvenient  place  for  the  fire,  as  it  interferes 
both  with  the  position  of  the  teacher  and  of  the  blackboard.  The  position 
shown  in  the  figures  (Figs.  7  and  8),  where  the  fireplace  is  on  the  right 
of  the  teacher  and  the  door  on  the  left  near  the  end  of  the  room,  has  many 
advantages.  The  fireplace  is  then  well  out  of  the  way — it  is  on  the  cold, 
i.e.,  the  window  side  of  the  room,  and  so  is  in  an  advantageous  position 
for  warming ;  and  should  it  be  a  ventilating  grate,  it  can  draw  its 
necessary  supply  of  fresh  air  with  the  smallest  length  of  duct.  It  is 
objected  against  this  position  that  it  puts  the  teacher  in  an  unpleasant 
draught,  since  he  is  then  in  a  direct  line  between  the  door  and  fireplace, 
and  if  there  is  no  provision  for  the  entrance  of  air  beyond  the  cracks 
under  the  door,  &c.,  this  is  no  doubt  the  case  ;  but  provided  there  is 
other  provision  for  air,  or  if  a  ventilating  grate  be  used,  little  objection 
will  be  found  on  this  score,  more  especially  if  the  corridors  or  hall  from 
which  the  class-rooms  open  are  kept  up  to  a  moderate  temperature. 
Probably  the  next  best  position,  and  one  that  is  often  preferred,  is  on 
the  left  of  the  teacher  (see  Fig.  30).  If  the  entrance  door  is  close  to 
the  fire,  the  danger  of  dresses  catching  fire,  in  the  case  of  Girls'  Schools, 
should  not  be  overlooked. 

The  Blackboard. — This  very  important  piece  of  furniture  should 
be  fixed,  and  as  large  as  possible.  Movable  blackboards  are  most  in- 
convenient and  troublesome  things.  In  lecture-rooms  it  is  convenient 
to  have  a  large  blackboard  that  will  run  up  and  down  in  grooves.  A 
method  of  hanging  a  board  that  allows  the  best  use  to  be  made  of  the 
light  is  shown  in  Fig.  12  ;  this  can  also  be  reversed.  In  this  country  it 
is  usual  to  supply  a  blackboard  for  the  teacher  only,  while  in  America 
work  is  done  upon  the  blackboard,  which  is  carried  right  round  the  room, 
by  all  the  pupils  ;  the  usual  height  being  3  to  4  ft.  according  to  grades. 
This  supply  of  almost  unlimited  blackboard  is  spoken  of  very  highly 
from  the  educational  advantages  gained  by  being  able  to  send  children 
to  work  at  it.  Apart  from  this  it  is  a  great  boon  to  the  teacher,  as  it  is 
then  possible  to  leave  up  what  has  been  written,  not  only  for  the  lesson, 
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but   even   for  days  if  wished,  while  a   small   blackboard   necessitates 
erasure  of  what  has  been  written  before  anything  new  can  be  put  on. 

The  best  material  for  a  blackboard  is  probably  roughened  glass 
coloured  black  or  dark  green  at  the  back,  though  the  objection  to  this 
is  that  it  wears  away  the  chalk  so  quickly  that  it  is  difficult  to  keep  a 
point  for  writing.  Next  to  this,  dark  green  or  black  slate.  It  should  be  of 
some  material  that  can  be  easily  washed.  Where  expense  prohibits  a 
sufficiently  large  provision,  a  fairly  effective  substitute  can  be  made  by 
the  use  of  strong  Manila  paper  blackened.  Attempts  are  often  made 
to  treat  the  wall  with  various  arrangements  of  cement  blacked.  The 
makers  usually  promise  that  this  will  keep  its  colour,  but  so  far  the 
results  have  not  been  successful.  Of  the  many  different  kinds  that  I 
have  conic  across,  none — even  some  that  had  been  recently  done 

had  kept  anything  like  a  black  sur- 
face. A  grey  surface  is  injurious  to  the 
eyes.  Various  makers  of  school  appa- 
ratus have  substitutes  for  the  ordinary 
wooden  blackboards,  some  of  which 
arc  satisfactory.  A  material  called  the 
Darlington  slateboard  is  one  of  the 
most  successful,  as  it  improves  with 
use,  and  does  not  reflect  the  light  un- 
pleasantly. There  should  be  under  the 

board  a  chalk  trough  about  2\  in.  wide  ; 

i:.  MOVAIII.K  BLACKBOARD.  •.      -n  i  j     i     r   i    "    -r   u-    • 

it  will  save  a  good  deal  of  dust  if  this  is 

covered  by  an  open  woven  wire  cover,  which  can  be  taken  off  for 
cleaning.  It  will  be  found  a  great  convenience,  when  there  is  not  a 
blackboard  running  all  round  the  room,  to  provide  two  flat  wooden 
rails  let  into  the  walls,  about  2  in.  deep  and  about  2  ft.  apart,  the  lower 
at  the  height  of  the  dado.  These  may  be  carried  round  all  the  available 
wall  space  in  the  class-room  to  serve  to  pin  up  on  all  kinds  of  things — 
notices,  good  work  done  by  some  pupils,  time-tables,  &c.  ;  if  they  are  let 
in  flush  with  the  wall,  black  paper  pinned  upon  them  will  serve  for  extra 
blackboard.  There  should  also  be  a  picture  rail  fixed  round  the  walls. 
A  rail  fastened  on  the  floor  at  a  distance  of  6  in.  from  the  wall  is  a  useful 
precaution.  In  the  first  place,  it  prevents  the  desks  being  put  actually 
touching  the  walls  — a  common  habit ;  and  secondly,  when  the  desks  are 
moved  about  for  cleaning  or  rearrangement,  it  prevents  holes  being 
knocked  in  the  wall.  The  plan  of  rounding  the  angles  between  the 
walls  and  floor  and  ceiling  as  in  a  hospital,  to  make  effective  cleaning 
easier,  is  sometimes  found  and  recommended  by  medical  authorities. 
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13.  Tm:  CLIMAX   PARTITION  (IIAI.K  OI-KN). 


A  thermometer  should  be  found  in  every  class-room,  and  the 
temperature  entered  upon  a  chart  at  the  opening  and  closing  of  school. 
This  will  be  found  of 
great  assistance  in  case 
of  complaints  as  to  cold 
and  heat,  £c.  It  should 
not  be  placed  on  a  wall. 
as  that  is  usually  colder 
than  the  air  in  the  room, 
especially  if  the  room 
is  heated  by  hot  air. 
A  common  plan  is  to 
hang  it  to  the  gas  pen- 
dants. In  the  newer 
Berlin  Schools  it  is  so 
arranged  with  a  glass 
panel  in  the  wall  that  the 

school  keeper  or  porter  can  see  how  the  temperature  in  the  class-rooms 
stands  without  disturbing  the  class. 

Sliding  Partitions. — Sliding  partitions  for  the  purpose  of  divid- 
ing the  class-rooms  so  that  they  can  be  thrown  together  when  desired, 
are  made  in  many  forms,  almost  every  maker  of  school  furniture 
having  a  pattern  of  his  own.  The  two  methods  illustrated  here  have- 
been  extensively  tried 
with  success.  The  prin- 
ciple upon  which  they 
are  both  based  enables 
them  to  be  shut  up  flat 
against  the  wall,  and  so 
to  occupy  a  very  small 
space  when  closed.  In 
Figs.  13  and  14  is  shown 
the  form  of  partition  made 
by  the  North  of  Eng- 
land School  Furnishing 
Company.  A  noticeable 


Hi     *  9k  JIB 

iyi    a  iru- 


14.  THE  CLIMAX  PARTITION  (SHUT). 


feature    of  this    partition 

lies    in    the   arrangement 

of  the  runners.     The  weight  of  the  partition  is  carried  by  the  floor  (see 

Fig.  15)  and  moves  upon  ball  bearings  ;  the  advantage  claimed  for  this 
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is  freedom   from    any  liability  to  sticking,  such   as   might  be  caused 

by  the  sagging  of  a  beam  if  used  to  support  the  partition — the  sill  in  the 
floor  only  requires  a  depth  of  two  inches. 

Another  widely  used  partition  is  that  made  by  Messrs 
Peace  &  Norquoy  (see  Figx  16).  The  method  of  working 
this  partition  also  enables  it  to  be  shut  up  against  the  wall. 
In  either  case  it  is  possible  to  put  in  a  door  whenever  it 
may  be  desirable.  The  method  of  separating  class-rooms 
by  sliding  partitions  is  rather  on  the  decrease  now,  as  the 
custom  of  having  a  responsible  teacher  in  charge  of  each 
form  is  becoming  more  common  ;  but  their  use  to  cut  the 
class-rooms  off  from  a  hall,  so  that  the  size  can  be  easily 
enlarged  by  throwing  the  class-rooms  into  it,  is  perhaps 
on  the  increase.  In  some  American  Schools  the  rooms 
are  so  arranged  that  it  is  possible  to  clear  a  whole  floor  in 
this  way.  Where  the  organisation  of  the  school  does  not 
require  the  daily  use  of  a  hall,  this  method  is,  no  doubt,  an 
advantage,  as  a  large  room  can  be  made  at  any  time  for  the 
purpose  of  any  social  function  or  assembly  of  the  school, 
while  avoiding  the  expense  of  building  a  large  room  for 

the   purpose.       It   is,    however,   unlikely   that   such    a    plan   would   be 

regarded  with  favour  in  this  country. 


'5- 

THE  CLIMAX 
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16.  SLIDING  PARTITION — MESSRS  PEACE  &  NORQUOV. 


ELEMENTARY   SCHOOL    CLASS-ROOMS. 

It  has  been  considered  best  to  consider  the  class-rooms  for 
Elementary  Schools  in  this  place,  although  this  part  of  the  book  is 
devoted  to  Secondary  Schools,  since  so  many  of  the  questions,  such  as 
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lighting,  &c.,  requiring  to  be  dealt  with  are  the  same  for  both  kinds  of 
schools,  whilst  the  dimensions  of  desks  and  other  measurements  given 
for  class-rooms  in  Secondary  Schools  are  equally  adapted  for  Higher 
Grade  Schools,  in  which  the  Government  regulations  now  require  a 
floor  space  of  15  sq.  ft.  per  pupil,  and- where  the  pupils  stay  until  the  age 
of  sixteen  or  older.  The  chief  difference  between  an  Elementary  School 
class-room  and  that  of  the  Secondary  lies  in  the  relatively  larger  classes 
in  the  former,  and  the  smaller  amount  of  floor  space  that  is  generally- 
provided.  The  size  of  desks  provided  is  also  of  course  smaller,  as  the 
children  leave  at  the  age  of  fourteen  ;  though,  as  there  are  Evening 
Continuation  Schools  carried  on  at  many  schools,  there  is  a  good  deal 
of  discomfort  caused  by  the  smallness  of  the  desks  to  the  older  scholars 
attending  these  classes. 

Size  of  Classes. — This  is  to  some  extent  dependent  on  the 
arrangement  of  teachers,  i.e.,  how  far  pupil  teachers  are  made  use  of, 
&c.  The  tendency  is  now  strongly  in  the  direction  of  a  properly 
certified  teacher  to  every  class,  with  a  separate  class-room. 

In  order  to  provide  against  the  great  loss  of  space  necessarily 
caused  by  having  all  the  class-rooms  of  one  si/.e,  the  London  Hoard 
in  1900  adopted  a  definite  grading  of  the  accommodation  of  class-rooms, 
as  far  as  new  schools  were  concerned,  on  the  basis  that  class-moms  for 
Standard  VI.  and  over  shall  not  accommodate  more  than  40  children  ; 
Standards  IV.  and  V.  not  more  than  50;  and  for  Standards  I.,  II.,  III., 
not  more  than  60.  This  has  followed  naturally  from  the;  regulations 
previously  laid  down  by  the  Board  in  regard  to  the  number  of  teachers 
required  for  the  efficient  staffing  of  schools,  no  one  teacher  being 
considered  capable  of  taking  more  than  60.  The  custom  still  common 
of  designing  an  Elementary  School  with  the  class-rooms  all  of  one  sixe. 
though  doubtless  a  convenience  from  the  point  of  view  of  planning,  is 
strongly  to  be  deprecated. 

It  is  unusual  to  find  in  our  new  Elementary  School  classes  of  more 
than  60,  though  of  course  a  class  of  70  or  even  80  may  be  occasion- 
ally necessary.  In  Germany  there  are  somewhat  similar-sized  classes, 
though,  as  a  rule,  what  difference  there  is,  is  in  the  direction  of  rather 
larger  numbers.  Dr  Adolf  Baginsky,  after  discussing  the  question  at 
some  length  from  the  various  points  of  view,  the  powers  of  supervision  of 
the  master,  and  the  difficulties  of  ventilation,  &c.,  in  dealing  with  larger 
numbers,  comes  to  the  conclusion  that  the  maximum  number  that  should 
be  allowed  in  one  class  is  60,  also  remarking  that  the  maximum  number 
allowed  by  the  Government  regulations  in  the  different  States  is  too  high. 
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In  the  Frankfort  regulations  it  is  laid  down  that  in  a  Public 
Elementary  School  one  teacher  can  take  80  children.  In  Berlin  the 
numbers  are  fixed  at  69  for  the  lower  classes,  60  for  the  middle,  and  50 
for  the  upper  forms.  In  1896  the  average  number  in  a  class  in  the 
Public  Elementary  Schools  in  Berlin  was  52.45.  In  Austria,  by  the 
Ministerial  Decree  of  1873,  the  maximum  number  is  fixed  at  80. 

The  amount  of  superficial  area  to  be  allowed  per  head  is  laid  down 
by  the  regulations  of  the  Board  of  Education  as  10  ft.  in  the  schools 
lor  older  scholars,  and  9  ft.  for  infant  schools.  This  amount  of  floor 
space  is  universally  adopted  as  a  minimum  in  this  country,  as  no  school 
can  get  any  of  the  Government  grant  which  fails  to  comply  with  this 
requirement. 

The  pica  that  there  is  no  reason  why  the  allowance  of  floor 
spare  per  head  should  l>e  smaller  in  the  case  of  Elementary  than  in 
Secondary  Schools  is  of  undoubted  weight.  It  is  argued  that  separate 
desks  and  effectual  isolation  of  each  child  is  of  greater  importance  in 
the  case  ol  children  of  the  class  from  which  the  majority  of  the 
Hlemcntary  pupils  are  drawn,  and  that,  if  18  or  15  sq.  ft.  are  really 
rc(|uircd  upon  hygienic  grounds,  the  Elementary  School  child  should 
be  provided  with  it.  This  provision  of  floor  space  and  single  desks  will 
IK-  at  all  events  teasiblc  when  the  si/c  of  the  classes  in  the  Elementary 
Schools  are  reduced  to  30,  and  the  requisite  number  of  additional 
teachers  are  available.  But  with  the  large  classes  at  present  found  the 
arrangement  is  hardly  possible  ;  nor  indeed  is  it  necessary,  when  the 
numbers  are  large,  to  provide  so  great  an  amount  of  floor  area  per 
head. 

In  the  Elementary  Schools  of  Germany,  as  a  rule,  the  amount  of 
floor  space  per  head  is  smaller  than  this.  In  four  Elementary  Schools 
ot  Merlin  the  amount  allowed  is  between  8  and  9  ft. 

I  he  following  table  shows  some  amounts  actually  provided  in 
Elementary  Schools  :  *- 

I'russia  6.45  ft.  (approximately). 

Hesse  8.60  „ 

Baden  8.60  „ 

U'urtcmberg  6.50  „ 

Saxony  6.50  to  7.50  ft. 

These  figures  are  rather  below  that  demanded  by  German  writers 
and  authorities.  According  to  the  Aerztliches  Gutachten,  Elsass-Loth- 
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ringen,  1882,  the  amount  allowed  should  be  i  sq.  metre,  about  \o\  sq.  ft. 
Hintrager  gives  from  that  to  14  ft. 

Mr  Edward  Shaw,  in  his  book  on  School  Hygiene,  speaking  of 
America,  protests  very  strongly  against  the  plan  of  allowing  less  space 
per  head  in  Primary  Schools  than  in  the  Higher  Grade  Schools, 
pointing  out  that  the  additional  space  gained  by  the  smaller  desks 
which  are  required  is  especially  needed  to  allow  of  opportunity  to  carry 
on  the  different  exercises  and  activities  which  are  so  essential  a  part  in 
primary  teaching.  The  additional  floor  space  allows,  he  urges,  provi- 
sion for  the  extra  motor  activities  of  primary  pupils,  who  should  not 
spend  more  than  one-third  of  their  time  at  school  actually  in  their  seats. 
For  this  purpose  he  suggests  keeping  the  size  of  the  room  which 
would  be  required  for  48  older  pupils,  limiting  the  number  to  40,  and 
arranging  the  desks  rather  to  one  side  of  the  room.  This  plan  ofallow- 


17.  DUAL  DESK  WITH  HINGED 
TOP. 


1 8.   LONG  DESK.  WITH  SEPARATE  SEATS. 


ing,  as  it  were,  space  for  play  or  drill  in  each  class-room  makes  a  great 
demand  on  space.  It  would  seem  that,  given  a  well-planned  school, 
with  the  class-rooms  arranged  round  a  large  school-room  or  hall,  the 
advantages  of  movement  and  exercise  could  be  gained  without  so  great 
a  sacrifice  of  space. 

The  arrangement  of  desks  usually  adopted  in  this  country  is  that 
of  the  double  desk.  These  are  always  found  in  the  schools  of  the 
London  School  Board  and  most  of  the  Provincial  Boards.  They  are 
almost  universal  in  Germany,  and  are  no  doubt  the  most  satisfactory 
form  of  seat  where  sufficient  space  cannot  be  allowed  for  the  single  desk. 

These  desks  are  made  in  considerable  variety,  with  various 
arrangements,  more  or  less  successful,  for  altering  the  slope  of  the 
desk,  or  raising  a  flap  to  act  either  as  a  reading-desk  or  to  facilitate 
standing  up  (see  Fig.  17). 


Bo 


SECONDARY   DAY   SCHOOL   Hl'ILDIXGS. 


There  is  a  form  of  desk  which  has  sonic  advantage  in  economising 
space,  and  that  is  a  long  desk  to  take  nine  or  ten  or  more  scholars,  but 
with  a  separate  seat  to  each  scholar  instead  of  a  bench.  This  ensures 
that  there  should  be  no  crowding, 'and  that  no  more  pupils  than  the 
room  is  designed  for  should  be  put  in,  while  at  the  same  time  providing 
for  the  easy  ingress  and  egress  of  any  particular  one,  the  teachers 
being  able  to  walk  along  the  back  (see  Fig.  18).  For  this  purpose  not 
less  than  18  in.  per  pupil  should  be  allowed  in  breadth. 

The  dimensions  of  the  double  desk  for  Elementary  Schools  above 
the  Infant  Department,  according  to  the  regulations  of  the  Board  of 
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Education,  should  not  be  less  than  3  ft.  4  in.  to  give  sufficient  room  for 
writing.  The  depth  will  be  from  2  ft.  3  in.  to  2  ft.  6  in. 

It  is  customary  in  Elementary  Schools  to  raise  the  back  rows 
slightly,  the  last  three  or  four  rows  being  placed  on  steps  4  or  5  in. 
In  Eig.  19  are  given  a  number  of  class-rooms  taken  from  recently 
erected  Hoard  Schools  in  London  and  the  large  provincial  towns, 
which  will  show  the  various  plans  of  arranging  the  seats  for  different 
numbers. 

Desks  are  still   used  in  a  number  of   schools  which  are  capable 
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of  taking  four  or  five  pupils.  They  are  as  a  rule  made  with  a 
flap  to  turn  up  for  the  purpose  of  allowing  easy  ingress  and  egress, 
and  also  to  make  a  reading-desk.  In  a  desk  of  this  length,  the  flap 
being  of  considerable  length  is  very  heavy,  and  it  is  as  well  for  the 
teacher  to  be  prepared  to  deal  promptly  with  crushed  fingers  or  bruises, 
since  a  boy  at  one  end  may  turn  down  the  desk  unperceived  by  those 
at  the  other. 

THE    LIGHTING    OF    CLASS-ROOMS. 

As  mentioned  above,  too  much  care  cannot  be  exercised  in  the  proper 
size  and  position  of  windows.  Provided  that  there  is  no  actual  glare  in 
the  eyes  of  the  pupils  or  teacher,  it  is  hardly  possible  that  a  room  can 
be  too  well  lit.  The  question  as  to  whether  a  room  is  sufficiently  lit  or 
not  is  one  very  difficult  to  decide,  for  a  class-room  may  on  entering 
appear  bright  and  well  lit,  and, 
as  far  as  the  general  illumination 
is  considered,  may  be  so  ;  but 
when  a  more  careful  examination 
is  made  in  different  parts  of  the 
room,  it  will  often  be  found  that 
the  light  on  a  certain  number  of 
the  desks  is  below  what  should 
be  considered  the  minimum  allow- 
ance. 

Another  point  which  cannot 
be  too  strongly  borne  in  mind  is 
that  the  amount  of  glass  space  to 
be  allowed  should  be  calculated  for  the  dark  and  overcast  days.  Many 
class-rooms  admirably  lit  in  fine  bright  weather  do  not  provide  nearly 
enough  window  space  for  the  dull  days  of  winter.  As  Javal  *  says, 
"  The  class-room  should  be  flooded  with  light,  so  that  on  dark  days 
the  corner  of  the  room  farthest  from  the  windows  shall  have  sufficient 
light."  There  is  little  danger  of  having  too  much  light  ;  adjustable 
blinds  will  meet  the  rare  occasions  when  the  light  is  too  strong  and 
dazzling.  From  an  experimentf  made  in  America,  it  appears  that  the 
light  in  a  room  into  which  the  sun  is  not  shining  directly  will  be 
three  times  as  strong  when  the  sun  is  out  as  when  the  sun  is  obscured 
by  a  passing  cloud. 

The  question  of  the  best  aspect  for  class-rooms  has  been  already 
discussed  when  dealing  with  the  position  of  school  buildings.     As  most 
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of  the  work  in  a  school  is  done  in  the  morning,  the  conclusion  come  to 
was  that  the  best  light  will  be  obtained  from  the  south-east  and  south. 
Even  on  dull  cloudy  days  the  light  from  that  direction  is  considerably 
stronger  than  that  from  the  north.  Wien  found  that  on  a  dull  cloudy 
day  test  type  which  could  not  be  read  at  a  distance  of  4  or  5  ft.  in  a 
class-room  facing  north  was  clearly  legible  in  one  facing  south,  the 
windows  in  both  cases  being  the  same  size,  and  the  school  building 
standing  clear  of  houses  and  trees. 

The  most  important  factor  in  regard  to  lighting  after  that  of  aspect 
is  that  of  the  surroundings  of  the  school  building.  This  of  course  refers 
chiefly  to  schools  built  in  towns,  and  at  any  place  where  there  are  houses 
sufficiently  near  to  intercept  some  of  the  light  on  one  or  more  sides. 
Where  there  are  high  buildings  opposite  the  school,  some  portion  of 
the  class-rooms,  i.e.,  the  part  farthest  from  the  windows  facing  that  way, 
will  be  insufficiently  lit,  this  proportion  of  badly-lit  space  decreasing  of 
course  in  each  story  upwards  (see  Fig.  20).  In  the  case  of  a  street, 
it  is  sometimes  reckoned  that  the  minimum  distance  to  be  allowed  is, 

that  the  breadth  of  the  street,  i.e.,  the  clear  space 
between  the  two  opposite  houses,  should  at  least 
be  equal  to  the  height  of  the  houses;  but  even 
with  this  allowance  it  is  only  the  seats  close  to 
the  windows  that  get  sufficient  light,  and  on  the 
ground  floor  at  least  half  the  room  is  too  dark 
(see  Fig.  20),  being  lit  chiefly  by  reflected  light 
from  the  walls  opposite  ;*  and  as  the  school  should 
be  at  least  a  sufficient  distance  from  the  opposite 

houses  to  enable  every  pupil  to  be  able  to  see  at  least  some  part  of  the 
sky,  the  distance  between  the  school  and  the  house  opposite  should 
not  lie  less  than  twice  the  height  of  that  building.  In  the  regulations 
tor  school  buildings  in  Berlin  it  is  laid  down  that  there  should  be  no 
building  nearer  to  the  school  than  60  ft. 

The  usual  custom  with  regard  to  questions  of  interference  with 
light  by  buildings  opposite  is  to  draw  a  line  at  an  angle  of  45°  from 
the  window  of  one  building.  If  this  clears  the  other  building  it  is 
considered  that  the  light  is  not  interfered  with.  In  "School  Hygiene" 
Mr  Shaw  states  that  an  angle  of  not  more  than  60°  is  required  to 
fully  satisfy  the  requirements  of  light  and  air. 

In  cases  of  existing  schools  where  the  rooms  are  insufficiently  lit 

•  Houses  with  plain  brick  fronts  are  reckoned  to  absorb  from  70  to  90  per  cent,  of 
the  light  in  reflecting. 
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owing  to  houses  or  buildings  standing  too  near,  the  illumination  of  the 
room  can  be  very  greatly  increased  by  the  use  of  ribbed  or  prismatic 
glass — that  is,  glass  made  in  the  form  of  a  series  of  prisms  (see  Fig.  21), 
by  means  of  which  the  rays  of  light  are  caught  and  thrown  hori- 
zontally into  the  room,  instead  of  merely  falling  on  the  floor  close  to 
the  window.  It  is  of  course  necessary  that  the  glass  prisms  should  be 
so  adjusted  that  the  angle  at  which  the  light  is  deflected  inwards  by 
the  prism  should  be  arranged  to  give  the  best  results  with  the  angle 
at  which  the  light  falls  upon  it  from  the  outside,  the  angle  naturally 
varying  with  each  floor.  The  glass  is  made  so  that  it  can  be  used 
with  ordinary  sash  windows,  that  known  as  the  Luxfer  prism  being 
perhaps  the  most  successful. 

In  some  tests  made  in  1900  at  the  Massachusetts  Institute  of 
Technology  *  it  was  found  that  the  best  results  were  given  by  factory 
ribbed  glass,  plain  on  one  side  and  having  twenty-one  ribs  to  the  inch 
in  true  curves,  concave  and  convex.  This,  with  a  sky  angle  of  60° 
or  less,  increased  the  effective  lighting  by  50  per  cent.  The  glass  is 
of  course  set  with  the  ribs  running  horizontally,  unless  it  is  fixed  in 
a  position  where  it  is  required  to  catch  the  light  from  an  opening 
between  two  high  buildings,  when  it  is  set  vertically.  Where  a  school 
has  to  be  placed  or  is  already  in  position  in  a  street  too  narrow  for  the 
effective  lighting  of  the  rooms  on  the  lower  floors,  it  should  if  possible 
be  arranged  that  only  the  upper  floors  should  be  used  for  class-rooms, 
reserving  the  lower  for  any  purposes  for  which  light  is  not  so  important. 
Cohn  t  speaks  very  strongly  against  the  evils  attending  a  school  built 
in  a  narrow  street,  saying  finally  that  the  short  sight  in  a  school 
increases  so  exactly  in  proportion  to  the  narrowness  of  the  street,  that 
if  he  were  given  the  number  of  scholars  in  the  school  suffering  from 
myopia  he  would  undertake  to  deduce  the  width  of  the  street  in  which 
the  school  lay. 

Skylights  are  a  most  unsatisfactory  method  of  lighting,  and 
should  be  avoided.  Sometimes,  however,  in  the  case  of  an  old  building 
they  can  be  used,  but  should  only  be  regarded  as  the  lesser  of  two 
evils,  want  of  light,  unless  very  bad,  being  worse  than  the  discomfort 
of  cold  draughts  and  hot  sun  caused  by  the  skylight.  When  used  they 
should  only  be  placed  on  the  northern  slope  of  the  roof. 

Size  and  Position  of  Windows. — The  size  of  the  windows 
is  usually  settled  by  the  proportion  of  clear  glass  space  that  should 
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be  supplied  in  proportion  to  the  floor  space,  and  this  is  estimated  at 
various  amounts  by  different  authorities,  but  all  will  be  found  to  lie 
between  the  proportion  of  one-fourth  to  one-sixth  of  glass  space  to  floor 
space.  The  following  list  will  show  the  different  amounts  demanded  by 
various  writers  on  the  subject : — 


Robson,  School  Architecture 

Briggs,  Modern  American  School  Buildings 


Shaw,  School  Hygiene  i  to  4  or  6  (according  to  aspect). 


A.  Dukes,  Health  at  School 

Erismann 

Cohn 


to  5. 
,,  6. 


to  4. 

»  5- 
,-  5- 


In  a  list  of  schools  given  by  Baginsky  *  the  proportion  varies  from 
i  to  4  to  i  to  6,  but  the  average  would  come  to  about  i  to  5.  So 
that  while  perhaps  in  an  open  situation  on  the  south  side  the  proportion 
of  i  to  6  would  be  sufficient,  in  a  place  where  the  light  had  not  perfectly 
free  access,  or  for  rooms  looking  north,  the  proportion  of  i  to  4  would 
not  be  too  much  to  ensure  proper  lighting  during  dull  weather. 

The  amount  of  window  surface  to  be  supplied  is  sometimes  given 
in  so  many  square  inches  per  head  for  the  pupils  the  room  is  to 
accommodate.  Cohn  gives  2,052  q.c.m.  (about  2  sq.  ft.)  as  a  sufficient 
allowance,  while  Krismann  raises  this  to  2,670  q.c.m.  (2^  sq.  ft.)  ;  but 
this  does  not  seem  an  altogether  satisfactory  method  of  reckoning,  as, 
in  the  case  of  a  larger  amount  of  floor  space  than  usual  being  allowed, 
the  window  space  provided  would  not  be  increased  in  proportion. 

According  to  Mr  Shaw,  the  illumination  in  the  darkest  part  of  the 
room  should  not  fall  below  50  candle  metres,  a  candle  metre  being  the 
amount  of  light  given  by  a  standard  candle  at  i  metre's  distance. 
This,  the  writer  observes,  is  rather  more  than  that  given  by  Cohn.  In 
order  to  ensure  this  amount  on  dull  sorts  of  clays  and  weather,  rooms 
having  a  southern  exposure  should  have  not  less  than  one-fourth  of  the 
floor  space  transparent  glass.  In  rooms  with  a  northern  aspect  it  should 
be  somewhat  greater.  In  this  country  a  proportion  of  i  to  4  is  not 
too  much,  when  the  number  of  dull  and  cloudy  days  are  considered. 

But  to  ensure  the  efficient  lighting  of  the  desks  it  is  by  no  means 
enough  to  merely  supply  the  requisite  amount  of  glass  space.  The 
positions  of  the  windows  themselves  have  a  great  influence  upon 
complete  lighting  of  the  rooms.  As  to  the  direction  from  which  light 
should  enter,  all  authorities  are  unanimously  agreed  that  class-rooms 
should  be  lit  from  the  left  side,  in  order  that  the  scholars  should  not  be 

*  Schulhygiene,  1898. 
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writing  in  the  shadow  of  their  hand.  Light  coming  from  the  wall  behind 
the  master's  desk  should  under  no  circumstances  be  allowed,  for  not  only 
does  the  glare  of  the  light  directly  in  the  face  of  the  pupils  cause  great 
discomfort  and  injury,  but  they  are  also  unable  to  see  the  master's  face 
or  the  blackboard  clearly.  As  to  the  admission  of  light  from  the  back 
of  the  room,  there  is  some  diversity  of  opinion,  but,  provided  that  the 
light  admitted  by  such  windows  is  neither  so  much  nor  so  strong  as  that 
admitted  from  the  side  windows,  i.e.,  so  that  it  is  not  strong  enough  to 
cast  shadows,  then  as  far  as  the  pupils  are  concerned  such  light  may 
be  allowed  without  harm,  and  will  add  to  the  general  illumination  of 
the  room,  without  causing  any  inconvenience.  However,  the  teacher 
who  has  to  face  these  windows  will  probably  find  a  certain  amount  of 
discomfort,  and  be  apt  to  find  his  eyes  weakened  or  injured. 

Of  course  windows  placed  at  the  back  only  would  be  extremely 
injurious  both  to  pupils  and  teacher.  In  France  windows  opposite  the 
teacher  are  not  allowed,  and  are  seldom  found  in  Germany. 

Additional  lighting  may  be  obtained,  if  necessary,  from  the-  right- 
hand  side,  but  care  must  again  be  taken  to  ensure  that  light  brought  in 
from  that  side  is  not  strong  enough  to  overpower  that  from  the  left, 
and  so  cause  shadows.  The  windows  should  be  high  up  and  not  too 
large.  On  the  whole,  there  is  little  question  that  the  best  way  to  light 
a  class-room  is  to  have  all  the  windows  on  the  left  side  of  the  room, 
with  a  small  supplementary  window  fairly  high  up  on  the  right  side  or 
at  the  back  of  the  room,  and  more  for  the  purpose  of  ventilation  to 
obtain  a  through  draught  than  for  that  of  light,  except  in  the  case  of 
an  unusually  wide  room,  when  it  is  usually  necessary  to  get  some  light 
from  the  back  (see  Fig.  1 1). 

In  his  book  on  School  Hygiene,  Mr  Shaw  mentions  a  suggestion 
made  by  Javal,  and  supported  by  Cohn,  that  the  school-room  should  be 
lighted  from  above,  saying  that  it  is  to  be  approved  theoretically,  but 
that  it  would  not  be  feasible  from  the  practical  point  of  view.  It  is 
difficult  to  reconcile  this  with  his  objections  made  further  on  to  the 
use  of  high  sills,  that,  by  preventing  the  children  from  looking  out, 
they  invest  the  school-room  with  an  irksome  air  of  confinement. 
A  school-room  lit  from  the  top  only  would  be  a  gloomy  place  indeed, 
though  in  the  one-story  school  buildings,  of  which  there  are  now  a 
certain  number,  it  would  not  be  difficult  to  carry  out,  but  the  down 
draught  of  cold  air  would  seriously  add  to  the  difficulty  of  warming 
and  heating. 

In  placing  the  windows  it  is  of  great  importance,  firstly,  that 
there  should  not  be  a  large  space  of  wall  between  the  back  of  the  room 
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and  the  first  window  ;  and  secondly,  that  there  should  not  be  wide  piers 
between  the  windows.  It  is  not  at  all  uncommon  to  find  class-rooms 
with  only  two  windows  ;  this  necessitates,  except  in  very  small  rooms, 
a  considerable  width  of  wall  between  them,  and  however  well  the  room 
may  be  lit  as  a  whole,  there  will  be  a  heavy  shadow  cast  across  the 
room  where  the  pier  comes.  It  is  hardly  possible  to  construct  brick 
piers  of  sufficient  strength  in  a  building  of  any  height  that  will  not 
interfere  considerably  with  the  light.  In  order  to  meet  this  objection, 
Mr  R.  Briggs,  an  American  architect,  has  tried  with  success  a  plan  of 
using  iron  mullions  cast  with  heavy  flanges  or  webs,  with  the  window 
frames  bolted  directly  to  them  (see  Fig.  22).  In  this  way  it  is  possible 
to  put  the  windows  sufficiently  close,  and  at  the  same  time  provide 
sufficient  strength.  Where  brick  piers  are  used,  a  considerable  gain  in 
light  is  obtained  by  bevelling  off  the  piers. 

The  height  of  the  windows  naturally  depends  on  the  height  of  the 
room,  but  they  should  always  be  carried   up  as  near  the  ceiling  of  the 

room  as  constructional  necessi- 
ties will  admit  of,  both  for  the 
sake  of  ventilation  as  well  as 
that  of  light. 

Dr  Baginsky calculates  that, 
in  order  to  allow  of  the  row  of 
desks  farthest  from  the  window 
being  properly  lit,  the  depth  of 
the  room  should  be  two  and  a 
half  times  the  height  of  the 
window  above  the  level  of  the 
top  of  the  desks.  That  is  to 
say,  in  a  room  23  ft.  wide  the 
height  of  the  window  should  be 
8  ft.  loin,  high,  supposing  there 
to  be  a  gangway  of  about  3  ft., 

which  must  be  subtracted  from  the  width.  In  Saxony  it  is  required 
that  the  height  of  the  window  space  above  the  level  of  the  desk 
should  be  two-fifths  of  the  depth  of  the  room. 

Height  of  Sills. — The  height  of  the  window  sill  plays  an  im- 
portant part  in  the  question  of  lighting.  In  the  first  place,  it  should  not 
be  below  the  level  of  the  top  of  the  desks,  or  there  are  likely  to  be  un- 
pleasant reflections  from  the  floor ;  nor,  on  the  other  hand,  should  it  be 
so  high  that  the  children  are  unable  to  see  out.  There  is  a  dreary 
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appearance  given  to  a  room  where  the  window  sills  are  too  high.  There 
is  also  an  unnecessary  loss  of  lighting  area.  Mr  Robson  *  recommended 
that  the  sills  should  be  at  least  5  ft.  from  the  floor  and  more  with  advan- 
tage. His  object  in  making  this  suggestion  is  to  enable  the  heads  of  the 
window  to  be  brought  as  near  the  ceiling  as  possible,  but  it  does  not  seem 
necessary  for  this  purpose  to  raise  the  sills  to  such  a  height,  for,  unless 
the  room  is  unduly  high,  they  can  be  carried  to  the  ceiling  in  any  case. 
In  looking  at  a  class-room  where  the  sills  are  high  it  will  be  noticed  that 
the  row  of  desks  next  the  windows  are  completely  in  the  shadow  cast 
by  the  window  sill.  This  can  to  a  certain  extent  be  obviated  by 
sloping  the  sill  downwards.  In  Germany  the  window  sills  are  as  a 
rule  between  3  and  4  ft.  from  the  Moor.  In  some  recently  erected 
schools  in  Berlin  the  window  sills  are  just  under  4  ft.  In  his  book 
on  School  Hygiene,  Dr  Baginsky  comes  to  the  conclusion  that  3  ft. 
3^  in.  should  be  regarded  as  a  minimum  height. 

The  building  regulations  of  the  Board  of  Education  in  this  country 
give  4  ft.  as  the  height  of  the  sills. 

In  America  the  usual  height  is  from  3  ft.  6  in.  to  4  ft.  Mr  Shaw 
gives  3  ft.  6  in.  as  the  best  height. 

In  some  recently  erected  Secondary  Schools  in  this  country  the 
height  lies  between  3  ft.  6  in.  and  3  ft.  9  in.  It  may,  I  think,  be  con- 
cluded that  3  ft.  4  in.  to  3  ft.  6  in.  is  a  good  height.  It  is  some- 
times recommended  that  where  the  windows  are  low  enough  to  allow  the 
pupils  to  look  out  some  precautions  should  be  taken,  such  as  (luted 
glass  for  the  lower  panes,  or  whiting,  to  prevent  their  attention  being 
distracted  from  their  work.  This  is  unpleasant  in  appearance,  and 
should  surely  be  unnecessary.  The  lesson  must  be  badly  given  it  it 
cannot  supply  a  sufficient  counter-attraction. 

Erismann  gives  the  measurements  taken  from  those  of  his 
model  class-room  as  3  ft.  to  the  window  sill,  10  ft.  6  in.  for  the  window 
opening,  and  i  ft.  /£  in.  above  the  top  of  the  window.  This  last 
measurement  is  too  large,  as  by  means  of  care  in  construction  and 
the  use  of  girders  the  head  of  the  window  can  be  brought  very  much 
closer  to  the  ceiling.  In  the  Sekundarschule  recently  erected  at  Zurich 
the  glass  is  carried  right  up  to  the  ceiling.  The  foregoing  remarks  on 
lighting  may  be  shortly  stated  as  follows  : — 

1.  The  main  light  to  be  from  the  left,  other  windows  being  only 
supplementary  or  for  the  purpose  of  ventilation. 

2.  That  the  transparent  glass  surface  in  a  class-room  should  be 

*  School  Architecture,  1877. 
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if  possible  one-fourth  of  the  floor  space,  and  should  never,  even  on  the 
south  side,  be  less  than  one-sixth. 

3.  That  the  sills  of  the  windows  should  be  not  more  than  3  ft.  6  in. 
from  the  floor,  and  if  higher  should  be  bevelled  off. 

4.  That  the  glass  should  be  carried  as  near  the  ceiling  as  may  be 
constructionally  possible. 

5.  That  the  piers  between   the   windows  should 
be  narrow,  and  splayed  or  bevelled  off. 

6.  That    the    window    at    the   end    of  the    room 
opposite  the  master's  desk  be  as  near  the  back  wall  as 
possible,   and  in   any  case   the  distance   between   the 
back  wall  and  the  window  being  at  least  as  small  as 
the  gangway  behind  the  last  row  of  seats. 

The  windows  themselves  should  be  constructed 
so  as  to  allow  the  fullest  amount  of  transparent  glass 
surface.  No  transoms  or  heavy  mullions  should  be 
allowed,  because  these  are  apt  to  cast  shadows  or 
make  the  lighting  uneven,  even  though  there  may  be 
a  sufficient  surface  of  glass  after  deducting  these.  It 
is  hardly  necessary  to  add  that  in  calculating  the  glass 
surface  it  is  not  the  window  openings  that  are  meant, 
but  actual  glass  surface. 

The  form  of  window  that  is  best  adapted  to  school 
use  is  a  well-made,  easy-working  sash  window.  It  is 
an  excellent  plan  to  make  the  top  part  of  the  window 
open  in  the  form  of  hoppers  for  the  purpose  of  ventila- 
tion (see  Fig.  23).  F"or  a  window  on  this  principle, 
which  has  been  tried  in  a  large  number  of  schools  and 
is  found  to  work  well,  it  should  be  remembered  that 
in  order  to  avoid  down  draughts  it  is  essential  to 
have  cheeks  to  these  hoppers.  Any  class-room  look- 
ing to  the  south  or  west  should  be  provided  with  blinds. 

It  is  an  excellent  plan  to  make  these  rolling  upwards 
23.  A  CLASS-ROOM  r  ,  .  11-1 

WINDOW  om  tne  bottom.  so  tnat  tne  window  can  be  obscured 

easily  up  to  any  desired  height.     The  glass  should  be 

as    near   the    outside    wall   as  any  building  regulations  there  may  be 

will  allow,  both  to  gain  light  and  also  to  keep  the  glass  farther  from 

the  pupils  sitting  near  the  windows. 

The  colour  of  the  walls  has  of  course  a  great  influence  on  the 
lighting  of  a  room,  for  while  it  is  obviously  necessary  not  to  put  a 
colour  which  absorbs  too  much  light,  on  the  other  hand  too  white  a 
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wall  produces  unpleasant  glaring  effects  and  is  painful  to  the  eyes,  so 
that  in  selecting  a  colour  it  is  necessary  to  select  one  that,  while  being 
restful  to  the  eyes,  shall  not  absorb  too  much  light.  Light  yellow 
and  buff  are  colours  often  used  and  often  recommended,  but  investi- 
gations point  to  the  fact  that  yellows  produce  fatigue  and  nervousness 
to  a  marked  degree  as  compared  with  other  colours.  Some  shade  of 
green  seems  on  the  whole  the  most  satisfactory  colour  to  use.  It 
is  restful  to  the  eye,  does  not  absorb  light  to  anything  like  the  extent 
of  the  reds  and  browns,  and  there  is  more  resemblance  in  light  reflected 
from  a  green  surface  to  actual  light  out  of  doors,  where  at  the  time  of 
year  that  light  is  strongest  there  is  most  green  to  be  found. 

German  writers  recommend  a  green  or  greyish  green  as  most 
suitable.  A  light  greenish  grey  which  can  be  made  with  Antwerp  blue, 
raw  sienna,  and  white,  will  give  a  most  pleasant  result.  The  walls 
should  always  be  painted  so  as  to  allow  of  washing,  but  the  paint 
should  be  flatted  in  order  that  there  should  be  no  gloss  or  shine. 

The  ceiling  should  of  course  be  left  white  in  order  that  as  much 
light  as  possible  may  be  reflected  from  it.  It  should  be  kept  flat.  Any 
raised  beam  or  girder  has  a  powerful  action  in  stopping  the  movement 
of  the  air,  and  so  hindering  ventilation.  It  is  customary  in  Elementary 
Schools  to  paint  the  points  of  the  compass  upon  the  ceiling. 

ARTIFICIAL    LIGHTING    OF    CLASS-ROOMS. 

In  schools  where  work  is  carried  on  in  the  afternoon  or  evening, 
or  in  schools  situated  in  large  towns  liable  to  fog,  the  question  of 
artificial  lighting  assumes  considerable  importance.  The  requirements 
necessary  to  produce  satisfactory  results  are  obvious  enough — sufficient 
illumination,  steadiness  of  light,  and  as  little  vitiation  of  the  air  as 
possible.  Any  colour  in  the  light,  such  for  example  as  a  strong  yellow, 
tends  to  lessen  the  contrast  between  the  black  and  white  of  printing 
or  writing,  and  so  is  apt  to  lead  to  visual  fatigue. 

Petroleum  Lamps. — For  schools  in  country  places  where  there 
is  no  supply  of  gas  obtainable,  which  are  of  insufficient  size  for  the 
generation  of  their  own  gas  or  electric  light,  some  form  of  petroleum 
lamp  must  be  used.  The  recent  improvement  in  the  methods  of 
making  and  using  acetylene  gas,  which  can  be  installed  at  a  compara- 
tively small  cost,  offers  an  alternative,  and  the  methods  and  apparatus 
are  described  below  when  dealing  with  gas. 

The  usual  form  of  hanging  lamps  for  petroleum  found  in  country 
schools  are  an  unsatisfactory  means  of  lighting,  but  as  such  schools  are 
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24   A  PETROLEUM 
REGENERATIVE 


as  a  rule  only  used  during  the  hours  of  daylight,  it  is  usually  when  the 
room  has  to  serve  for  parish  meetings,  &c.,  that  the  light  is  wanted. 
One  of  the  strongest  objections  to  hanging  lamps  lies 
in  the  shadow  cast  by  the  body  of  the  lamp  itself. 
There  is  a  method  of  using  petroleum  for  illumination 
in  which  not  only  is  this  difficulty  got  over,  but  by 
which  a  very  brilliant  light  can  be  obtained.  A  lamp 
of  this  kind  is  illustrated  in  Fig.  24.  They  are  known 
as  "regenerative"  petroleum  lamps,  and  are  much  on 
the  same  lines  as  the  regenerative  gas  burners  described 
later.  The  heat  of  the  lamp  is  used  to  raise  the 
temperature  of  the  incoming  air,  and  to  volatilise  the 
oil.  By  this  means  a  very  intense  light  is  produced, 
which  has  the  further  advantage  that  the  strongest 
light  is  thrown  downwards.  Lately  a  petroleum  lamp, 

j^  a]so  burns  the  volatilised  oil,  has  been  invented, 
,  .  .     .  .  ,  .  .  .     .        „. 

which  is  fitted  with  an  incandescent  mantle  (see  rig. 

25).      It  has  hardly  had  sufficient  trial  yet  to  warrant 
its   adoption   in   schools,   though   good    results   are   claimed 
for  it. 

Gas.  --das  is  of  course  by  far  the  most  extensive 
method  of  lighting  at  present  in  use,  but  as  ordinarily 
installed,  with  flaring  jets,  is  by  no  means  a  satisfactory 
form  of  illuminant.  The  light  is  yellow  and  unsteady, 
and,  when  the  pressure  is  high  and  the  combustion  imper-  PETROIFUM 

feet,   produces  a    very    high   percentage  of   noxious  fumes.     LAMP  WITH 
•  ,  .  ,  .    '        ,  i       ji  •  INCANDESCENT 

In  order  to  provide  against  the  constantly  fluctuating  pres-   MANTLE,  made 

sure,   there  are  various  kinds  of  governors   in    use   placed  '>y  'he  Weisbach 
on  the  house  side  of  the  consumer's  metre,   or  some  kind 

of  governor   actually    in    the   burner   itself,   or    both   are 
supplied.       In    cases    where    regularity    of    pressure    is 
essential,  such  as  the  Weisbach  incandescent  lamps,  it  is 
better  to  have  the  governors  at  each   light  only.     The 
principle  upon  which  they  are  usually  arranged  is  some- 
what  as   follows  :  —  There    is    a    small    chamber    through 
which  the  gas  flows,  the  inlet  being  partially  closed  by 
26.  A  GOVERNOR  a  small  cone,  which  rises  automatically  and  reduces  the 
size    of   the    inlet    or    fissure   as    the  pressure   increases, 
sinking  again  as  the  pressure  grows  less.     Sometimes  the  governor  is 
arranged  with  a  flexible  leather  diaphragm,  which,  expanding  upwards 
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under  pressure,  draws  up  a  spindle  which  regulates  the  size  of  the 
opening.  Fig.  26  shows  an  example  of  a  governor  burner,  in  which 
the  float  in  the  centre  is  kept  in  position  by  means  of  a  thin  metal 
needle  running  up  through  it.  Of  course  there  are  many  varieties  of 
governors,  and,  as  long  as  they  are  fairly  free  from  dust  and  dirt,  work 
fairly  well,  but  all  require  an  occasional  inspection.  When  the  float 
has  merely  stuck,  tapping  the  burner  smartly  will  often  remedy 
matters,  or,  if  necessary,  unscrewing  the  base  of  the  burner  and  setting 
it  free. 

The  Argand  burners,  though  formerly  in  considerable  demand,  do 
not  meet  with  much  approval  at  the  present  day,  the  necessity  of  having  a 
chimney  to  each  light  and  the  heat  evolved  militating  seriously 
against  their  use.  The  principle  upon  which  the  Argand 
burner  is  based  is  as  follows  : — The  burner  consists  of  a 
hollow  steatite  ring  pierced  all  round  with  a  number  of  small 
holes  through  which  the  gas  passes,  being  brought  to  the 
chamber  under  these  holes  by  three  small  metal  tubes.  Air 
is  allowed  to  come  in  through  the  centre  of  the  circular 
flame  as  well  as  upon  its  outer  surface.  These  lamps  are 
very  sensitive  to  variations  in  the  pressure  of  gas,  and 
should  always  be  fitted  with  a  governor.  The  light  given 
is  rather  better  for  the  amount  of  gas  used  than  that  of 
the  ordinary  flat-flame  burner. 

By  increasing  the  temperature  of  the  illuminating  flame, 
the  intensity  of  the  light  emitted   is  raised  proportionately. 

Upon   this    principle   is  based   the   idea   of  what  are  called    27.  SIEMENS 

.  ™,       ,  r     i       i  ir  •          •!•       i  REGENERATIVE 

regenerative  burners.      I  he  heat  or  the  lamp  itself  is  utilised     (;AS  ,  AMI, 

to  raise  the  temperature  of  the  air  before  it    is   allowed    to 
come  in  contact  with  the  flame.      "It  is  found   that  the  light  emitted 
from  high-class  burners  of  this  description,  such  as  those  of   Wenham 
or  Siemens,  is  about  three  times  greater  per  unit  of  gas  consumed  than 
that  emitted  from  ordinary  Argand  or  flat  flames." 

The  Siemens  lamp  (Fig.  27)  is  a  very  powerful  form  of  illumi- 
nant,  and  it  can  be  placed  high  up,  as  it  throws  most  of  its  light 
downwards.  Further,  not  only  can  it  easily  be  made  to  carry  off  its 
fumes,  but  can  materially  assist  in  carrying  off  the  vitiated  air  from  the 
top  of  the  room.  It  is  a  very  excellent  and  satisfactory  method  of 
lighting  large  rooms  or  halls,  and  is  used  in  Germany  to  a  consider- 
able extent  in  class-rooms. 


The  Builder,  I4th  September  1901. 
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Albo-Carbon  Lamps. — Albo-carbon  or  recrystallised  naphthaline 
is  used  for  intensifying  the  light  obtainable  by  ordinary  gas.  The  albo- 
carbon  is  placed  in  a  reservoir  through  which  the  gas  passes  to  the  burner 
or  burners,  the  heat  of  which  is  used,  by  means  usually  of  a  copper  con- 
ducting rod,  to  melt  the  albo-carbon.  At  a  temperature  considerably 
below  that  of  boiling  water,  the  naphthaline  vapour  is  given  off,  and, 
mixing  with  the  gas,  greatly  increases  its  illuminating  power.  It  is, 
however,  rather  apt  to  smoke,  and  requires  a  certain  amount  of  atten- 
tion in  refilling  the  reservoir  periodically,  and,  while  giving  a  strong 
light  with  an  economical  use  of  gas,  it  does  not  compare  favourably  with 
the  incandescent  gaslight,  which  has  to  a  large  extent  superseded  it. 

Incandescent  Gaslight. — Though  of  course  all  light  is  obtained 
by  incandescence  of  small  particles,  the  word,  where  used  in  reference  to 
gas,  is  generally  held  to  mean  the  heating  by  a  non-luminous 
flame  certain  substances  to  a  state  of  brilliant  incandescence. 
The  practical  use  of  this  principle  is  clue  to  Dr  Auer  von 
Welsbach,  who  in  1885  succeeded  in  making  a  commercially 
successful  adaptation  of  this  principle  in  the  form  of  the  well- 
known  Welsbach  burner.  This  form  of  lamp  has  been 
brought  to  a  considerable  pitch  of  perfection  now,  and,  while 
giving  a  very  powerful  light,  is  very  economical  in  the  amount 
of  gas  used,  it  having  been  found  that  somewhere  between 
live  and  six  times  the  amount  of  gas  is  required  to  obtain  the 
same-  amount  of  light  in  an  ordinary  flat-flame  burner  that  is 
necessary  tor  an  incandescent  gas  lamp.  A  further  advantage  lies  in 
the  tact  that,  owing  to  the  high  temperature  in  the  lamp,  the  combustion 
is  more  complete,  and  so  less  vitiation  of  the  air  is  caused.  Hut,  in 
spite  of  the  many  undoubted  advantages  of  this  light,  it  is  not  alto- 
gether adapted  for  school  purposes  as  far  as  lighting  class-rooms  is 
concerned.  Trouble  is  caused  by  the  somewhat  fragile  nature  of  the 
mantles,  which  are  peculiarly  liable  to  damage  in  a  school,  owing  to  the 
vibration  of  the  floor  caused  by  the  movements  of  large  numbers,  or  to 
the  strong  draughts  when  windows  are  opened  to  get  through  ventilation. 
There  is  an  arrangement  to  provide  against  damage  by  jar  or  shocks 
known  as  the  "anti-vibration"  holder  (see  Fig.  28),  which  claims  to 
obviate  any  clanger  of  breaking  the  mantles  by  jar ;  but  while  it  may 
effect  this  it  unfortunately  increases  another  drawback,  which  lies  in  the 
shadow  thrown  by  these  lamps  on  any  desk  immediately  underneath. 
Where  the'se  lamps  are  in  use,  it  should  be  remembered  that  the  dimness 
which  at  times  comes  over  these  lamps  is  usually  due  to  dust  falling  on 
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the  wire  gauze  through  which  the  gas  comes.  This  can  be  easily  cured 
by  lifting  off  the  burner  and  blowing  through  it,  care  being  taken  not 
to  injure  the  mantle.  The  lamps  supplied  with  small  by-pass  burners  save 
a  lot  of  trouble,  and  generally  ensure  a  longer  life  to  the  mantle.  They 
are,  however,  sometimes  disapproved,  on  the  ground  of  their  tendency 
to  blacken  the  mantle,  and  their  liability  to  extinguishment  by  draught. 
The  inverted  gas  mantle  obviates  the  disadvantages  of  the  shadow- 
thrown  by  lamp  holder,  while  giving  a  powerful  and  excellent  light. 

Acetylene.  — A  method  of  illumination  that  has  come  into  con- 
siderable use  in  the  last  few  years  is  that  of  acetylene,  and  in  country 
places  and  small  villages,  where  there  is  no  public  supply  of  gas  or 
electric  light,  is  sometimes  found  of  great  use. 

Pure  acetylene  gas  is  a  colourless  and  nearly  odourless  gas,  but 
the  ordinary  commercial  form  has  a  strong  and  rather  unpleasant  smell, 
which  has  the  advantage  of  ensuring  a  fairly  prompt  detection  of  leakage. 

The  gas,  which  is  produced  for  the  purpose  of  lighting  by  the 
addition  of  water  to  calcium  carbide  in  a  solid  condition,  is  in  a  pure 
state  not  a  particularly  dangerous  gas,  but  when  mixed  with  ordinary 
atmospheric  air  makes  a  highly  explosive  compound.  But  given 
reasonable  care  and  a  properly  arranged  generating  apparatus,  there  is 
little  more  risk  in  its  use  than  in  that  of  ordinary  coal  gas.  In  illumi- 
nating power  the  superiority  of  this  gas  is  very  marked.  It  gives  a 
brilliant  white  light  of  great  intensity  and  of  high  actinic  power,  the 
flame  required  in  order  to  give  the  same  amount  of  light  being  relatively 
much  smaller  than  that  of  an  ordinary  flat  gas  flame.  The  illumina- 
tion given  by  burning  i  cub.  ft.  of  acetylene  per  hour  is  given  as  32 
candles,  gas  giving  in  an  ordinary  flat  flame  only  2^  candles.  In 
regard  to  vitiating  effects  on  the  air  in  the  room,  this  light  com- 
pares very  favourably  with  other  forms  of  illuminants,  as  the  following 
table,  drawn  up  by  Professor  Lewes,  shows  : — 

COMPARATIVE  HYGIENIC  EFFECT  OF  ILLUMINANTS  PER 
UNIT  OF  LIGHT. 


Carbonic 
Acid 
Evolved. 

Moisture 
Evolved. 

Oxygen 
Removed 
from  Air. 

Heat 
Produced. 

Acetylene 

100 

IOO 

IOO                  IOO 

Coal  gas,  flat  flame   - 

480 

1,470 

52°            795 

Coal  gas,  mantle 

45 

230 

62              87 

Petroleum,  large  lamp 

99S 

700 

498            246 
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The  calcium  carbide  from  which  the  gas  is  generated  is  produced 
by  the  combination  of  lime  and  carbon  under  the  influence  of  great 
heat  generally  in  some  form  of  electric  arc  furnace.  There  are  many 
different  forms  of  generators  for  the  purpose  of  decomposing  the 
carbide  by  means  of  water  ;  either  by  dropping  the  solid  into  water,  by 
allowing  the  water  to  rise  to  it,  or  by  allowing  water  to  drop  upon  the 
carbide.  The  important  point  to  be  guarded  against  is  the  rise  in  tem- 
[jerature  that  occurs  during  the  generation  of  the  gas.  For  this  reason 
the  forms  of  generator  which  allow  water  to  drip  or  be  sprayed  over 
the  carbide  are  to  be  avoided.  Where  the  carbide  is  dropped  into  a 
considerable  quantity  of  water  cool  generation  can  be  ensured,  but  owing 
to  the  solubility  of  acetylene  in  water  there  is  a  certain  amount  of  gas 
lost.  The  carbide  is  usually  soaked  in  petroleum  before  use  in  order 
to  retard  the  action  of  the  water  and  prevent  too  rapid  a  formation  of 
gas.  In  any  case  the  best  results  are  only  to  be  ensured  by  having  a 
careful  and  intelligent  man  to  take  charge  of  the  apparatus.  The 
additional  cost  incurred  by  having  an  apparatus  for  cooling  and  purify- 
ing the  gas.  as  well  as  a  small  gasometer  so  that  the  gas  can  be  always 
ready,  is  repaid  by  the  improvement  in  the  working  of  the  light. 

It  is  generally  reckoned  that  the  cost  of  the  installation  and  supply  of 
acetylene  is  about  equal  to  that  of  gas  when  the  price  of  that  is  about 
^s.  6d.  per  i  ,000  It.,  but  probably  this  is  too  low,  and  in  an  article  in 
Tlic  Rnildcr  the  writer  maintains  that  it  is  not  advisable  to  put  in  an 
installation  of  acetylene,  at  any  rate  for  domestic  lighting,  where  gas 
is  procurable  at  a  cost  of  under  5s.  per  1,000  ft.*  The  initial  cost 
of  installation  is  not  great  including  all  the  generating  apparatus,  prob- 
ably about  1  5-s.  to  2os.  per  light  for  an  installation  of  not  less  than 
100  lights.  This  light  has  been  successfully  tried  in  a  few  schools. 


Electric  Light.  -The  incandescent  electric  light  has  so  many 
advantages  in  its  immunity  from  clanger  of  fire,  absence  of  heating,  or 
vitiating  effects,  and  in  steadiness  of  light,  ease  of  control  and  freedom 
from  dirt,  that  it  is  being  almost  universally  adopted  wherever  possible  for 
every  sort  of  building.  In  spite,  however,  of  its  many  advantages,  it  is 
exceedingly  difficult  to  arrange  it  so  that  there  will  be  a  really  efficient 
light  for  working,  and  in  lighting  a  class-room  considerable  care  is 
necessary  in  the  arrangement  if  a  satisfactory  result  is  to  be  ob- 
tained. It  is  sometimes  objected  against  it  that  the  light  is  rather 
inclined  to  be  yellow,  and  that  the  glowing  filament  throws  a  kind  of 

*  The  Builder,  December  1901. 
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line  on  the  book  immediately  under  it.  The  flattened  globular  lamps 
with  the  upper  parts  silvered  are  particularly  bad,  as  they  throw  a 
shadow  of  the  filament  in  a  peculiarly  unpleasant  way.  The  use  of 
ground  glass  globes  takes  off  about  50  per  cent,  of  the  light. 

Speaking  generally,  most  of  the  complaints  and  dissatisfaction 
arising  from  the  use  of  electric  light  are  due  to  an  insufficient  supply  of 
lamps,  or  to  the  use  of  lamps  of  too  low  a  candle-power.  Incandescent 
lamps  have  the  peculiar  property  of  making  a  room  seem  thoroughly 
bright  and  well  lit,  until  it  becomes  necessary  to  read  or  write.  The 
discomfort  then  felt  is  usually  attributed  to  the  quality  or  kind  of  light, 
when  really  due  merely  to  the  want  of  more  powerful  lamps.  This  is 
to  a  large  extent  due  to  the  fact  that  an  electric  lamp,  while  appearing 
bright,  does  not  seem  to  have  a  great  power  of  diffusion.  In  arranging 
the  lights  for  a  class-room  it  cannot  be  too  strongly  borne  in  mind  that 


29    DIAGRAM  SHOWING  THE  DIRECTION  OK  STRONGEST  LIGHT  WITH  A  PLAIN 
L.\MP  AND  A  HOLOI'HANE  GLOHK. 


there  should  be  a  most  liberal  supply  of  lamps,  and  those  of  fair  candle- 
power,  and  not  hung  too  high  up. 

Shades  and  Globes. — Shades  are  used  either  for  the  sake  of  pro- 
ducing a  greater  diffusion  of  the  light,  or  to  prevent  the  irritation  caused 
by  a  naked  flame  if  of  any  great  degree  of  intensity.  Of  course  any 
shade  must  obstruct  some  proportion  of  the  light,  but,  as  they  may  be 
arranged  to  direct  rays  downwards  which  would  otherwise  be  wasted  or 
to  cause  greater  diffusion,  the  actual  result  may  be  a  better  illumination 
where  required  than  is  given  by  the  open  flame.  With  ordinary  gas 
burners,  a  ground  glass  globe  stops  from  18  to  23  per  cent,  of  the  light 
in  a  horizontal  direction,  the  proportion  of  light  obstructed  growing  less  as 
the  intensity  of  the  light  is  increased.  In  the  case  of  class-rooms,  the 
lighting  is  of  course  always  from  overhead.  In  the  case  of  open  flames, 
the  direction  of  the  strongest  light  is  horizontal,  and  with  ordinary  flat- 
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flame  burners  the  light  in  a  downward  direction  is  at  a  certain  elevation, 
and  within  a  certain  radius  increased  by  a  globe  shade,  clear  glass 
increasing  it  6  per  cent.,  ground  glass  about  9  per  cent.,  while  albatrine 
and  opal  globes  will  increase  it  as  much  as  20  per  cent,  by  reflecting 
light  downwards.  The  globes  should  always  have  a  wide  opening  at 
the  bottom.  The  narrow-necked  globes  induce  a  draught  which 
causes  a  good  deal  of  flickering. 

Another  form  of  globe  which  has  recently  come  into  use  is  the 
Holophane  globe.  Great  powers  are  claimed  for  this  invention  in  the 
direction  of  improved  diffusion  of  the  light,  Mr  Edward  Shaw,  in  his 
work  on  School  Hygiene,  speaking  very  highly  of  it.  The  globe  is  made 
usually  of  clear  glass.  On  the  outside  are  horizontal  prismatic  lines, 
while  on  the  inside  the  prisms  run  vertically.  The  outside  horizontal 
prisms  direct  the  light  downwards,  while  the  vertical  prisms  inside 
spread  the  light  evenly  over  the  shade.  In  this  way  the  effective- 
ness of  the  light  is  very  largely  increased  in  the  direction  where  it  is 
most  valuable,  i.e.,  below  the  horizontal.  The  diagram  (Fig.  29)  shows 
the  relative  proportions  of  light  in  different  directions  between  an 
ordinary  flat  burner  with  naked  flame  and  one  with  a  Holophane 
globe.  These  globes  can  be  used  with  any  kind  of  light,  and  give 
excellent  results  with  a  Welsbach  burner.  The  light  on  the  desks 
in  a  room  can  of  course  be  very  largely  increased  'by  the  use  of 
reflectors.  They  should  preferably  be  made  of  thin  porcelain  or  opal, 
which  will  increase  the  downward  light  by  as  much  as  60  per  cent., 
and  should  be  made  with  as  flat  an  angle  as  possible.  Metal  or  mirror 
reflectors,  of  course,  are  far  more  effective,  but  could  hardly  be  used  in 
a  room  owing  to  the  glare. 

Amount  of  Light  required  and   Position  of  Lamps.— It 

is  not  very  easy  to  say  what  constitutes  efficient  illumination,  and 
there  is  perhaps  nothing  more  difficult  to  judge  of  by  mere  in- 
spection. There  are,  however,  various  instruments  for  the  purpose  of 
measuring  light  known  as  photometers,  the  amount  measured  being 
usually  expressed  in  terms  of  so  many  candle-power  for  the  convenience 
of  comparison,  the  various  forms  of  illumination  being  reduced  to  this 
standard.*  The  proper  diffusion  of  the  light,  again,  has  an  important 
bearing  upon  the  amount  necessary.  Where  the  light  is  derived  from 
one  point,  or  where  there  are  bright  points  that  catch  the  eye,  the 

*  The  standard  for  this  purpose  is  the  light  emitted  by  a  spermaceti  candle  of  known 
composition,  burning  at  the  rate  of  120  grains  an  hour. 
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value  of  the  light  for  the  purposes  of  work  will  seem  actually  less  than 
in  a  room  where  the  light,  though  not  so  strong,  is  well  diffused.  This 
is  due  to  the  involuntary  contraction  of  the  pupils,  caused  by  looking  at 
a  bright  point,  which  reduces  the  amount  of  light  entering  the  eye. 
For  this  reason  a  frosted  electric  lamp  will,  under  certain  conditions, 
seem  to  give  a  better  light  than  one  of  the  same  candle-power  with 
clear  glass.*  As  far  as  possible,  unprotected  lights  should  not  be 
tolerated  in  a  class-room.  Where  the  lighting  is  well  diffused  and  well 
placed,  there  will  be  an  absence  of  strong  shadows.! 

It  should  not  be  forgotten,  in  estimating  the  amount  of  candle- 
power  required,  that  the  strongest  light  is  usually  found  in  a  horizontal 
direction  from  its  source,  so  that,  while  a  sufficient  candle-power  is 
supplied  to  make  the  room  thoroughly  light,  the  illumination  in  parts 
where  the  light  is  actually  required  may  be  far  below  the  requisite 
amount. 

The  amount  of  lighting  necessary  is  again,  to  a  large  extent,  de- 
pendent upon  the  colour  and  the  surface  of  the  walls.  The  following 
table,  giving  some  of  the  results  of  investigations  made  by  Dr  Sumpner, 
will  show  the  great  variation  in  different  colours  : — 

Yellow  wall  paper  reflects  40  per  cent,  of  the  light  falling  on  it. 

Blue  „  „        25 

Dark  brown  wall  paper       „        13        ,,  „  „                  „ 

Deep  chocolate     „  „         4 

Plain  deal  (clean)                „  40  to  50  „  „  „                 „ 

Plain  deal  (dirty)                 „        20        „  „  „                  ,, 

Yellow  painted  wall  (clean) ,,        40        ,,  „  „                  ,, 

Yellow  paintedwall(dirty),,        20        „  „  „ 

In  arranging  the  position  of  the  lights,  whether  electric  light  or 
gas,  the  arrangement  of  the  desks  should  be  first  determined.  When, 
as  is  commonly  done,  the  fitter  is  instructed  to  fix  a  certain  number 
of  points,  he  is  apt  to  dispose  them  symmetrically  over  the  ceiling, 
with  the  result  in  many  cases  that  much  of  the  light  is  wasted.  For 
example  in  Fig.  30,  taken  from  an  actual  building,  there  would  be  a 
large  amount  of  light  wasted  in  lighting  the  unoccupied  space  in  front 


*  Frosted  glass  is  usually  reckoned  to  stop  from  30  to  50  per  cent,  of  the  light. 

t  Mr  Fleming,  in  "  Electric  Lamps  and  Electric  Lighting,"  suggests  a  rough  test  of 
the  distribution  of  the  lights  : — Take  a  white  card  or  sheet  of  writing  paper,  hold  it  hori- 
zontally about  the  level  of  the  eye,  then  hold  a  pencil  or  other  small  rod  vertically  on  the 
card ;  it  can  then  be  easily  seen  if  there  is  a  strong  shadow  in  any  direction. 
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OK  SKATS  is  A  CLASS-ROOM. 

I  r<im  an  actual  liuililini;. 


of  the  desks.  In  Germany  great  care  is  usually  taken  to  concentrate 
the  light  over  the  desks,  and  to  make  it  come  from  the  left  to  corre- 
spond with  the  light  during  the  day.  A  special  light  arranged  to 
light  the  blackboard  will  be  found  an  advantage. 

Number  of  Points  and  Amount  of 
Candle-Power  required  for  Gas.  —  As 
class-rooms  do  not  vary  to  any  great  extent 
in  height,  it  is  a  convenient  method  of  reckon- 
ing to  consider  how  much  candle-power  is 
required  for  a  certain  area  of  floor  space.  In 
some  figures  published  for  various  classes  of 
buildings  by  Messrs  Stott,  300  candle-power 
for  1,000  square  feet  of  floor  space  is  sug- 
gested for  schools.  This  is  almost  the  same 
amount  as  that  demanded  by  Mr  Grafton,* 
who  remarks  that  for  class-rooms  not  much 
over  12  ft.  high  a  useful  rule  is  to  provide 
one  candle-power  to  every  3  sq.  ft.  of  floor 
space,  the  lights  being  placed  about  8  ft.  from 
the  floor.  This,  provided  that  the  walls  are  not  dark,  will  provide 
an  excellent  illumination,  somewhat  in  excess  of  that  usually  found. 
This  means  that  in  ;i  class-room,  measuring  say  30  by  20  ft.,  twelve  of 
the  ordinary  fish-tail  burners  would  be  required,  or  four  Welsbach 
incandescent  lamps.  A  form  of  double  incandescent  lamp 
that  has  been  found  very  satisfactory  for  school  work  is 
shown  in  Fig.  31.  It  should  have  an  opaque  white  guard 
as  well  as  the  reflector,  to  shield  the  light  from  the  eyes 
of  the  pupils. 

1  he  following  table,  quoted  in  a  series  of  interesting 
articles  on  gas  lighting  that  appeared  in  The  Builder  during 
1901,  gives  the  results  of  some  experiments  made  by  Major  31.  A  DOUBLE 
Scott-  M  oner  ieff  on  the  lighting  of  barracks.  The  room  in 
which  the  experiments  were  made  was  40  ft.  long  and  20  ft. 
wide.  The  lights  were  placed  at  8  ft.  from  the  floor,  and  the 
illumination  was  judged  by  means  of  photometers,  at  a  height  of  2  ft. 
from  the  floor,  so  that  the  results  would  give  a  fair  suggestion  for 
a  class-room  of  a  similar  size.  The  top  of  a  desk  would  be  of  course 
a  little  higher. 


*  A  Handbook  of  Practical  Gasfitting,  Batsford,  1901. 
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ILLUMINATION  OF  A  BARRACK-ROOM,  40  FT.  BY  20  FT.,  AT  A 
HEIGHT  OF  2  FT.  ABOVE  THE  FLOOR. 


Description  of  Burner. 


Two  Bray  burners 

Two  flat-flame  burners  fitted 
with  caps  - 

Two  Stott-Thorpe  reflex  lights 
Two  Sugg's  workshop  lights  - 

Siemens  regenerative 
Diemel  regenerative 

Two  Schulke  lamps 

Welsbach  incandescent,  with 
glazed  conical  reflector 


Total  Gas 

Consumption 

per  Hour. 


Cub.  ft. 
16 


11.4 
18  . 
16 

1 1 

9 


4-3 


Illumination. 


Whole  room  insufficiently  lighted, 
nowhere  possible  to  read  small 
print  6  ft.  below  gas  lamp. 

About  one-quarter  the  working 
space  illuminated. 

Eight-tenths  of  working  level 
efficiently  lighted. 

About  one-quarter  the  working 
space  efficiently  lighted. 

Whole  room  well  illuminated. 

Two-thirds  working  space  effi- 
ciently lighted. 

Practically  whole  working  space 
illuminated. 

Whole  room  brilliantly  lighted. 


The  results  of  this  are  strongly  in  favour  of  the  incandescent  gas 
lamps  and  the  Siemens  regenerative  lamps.  The  former  light  has  been 
discussed  in  this  connection  before,  and  the  disadvantages  pointed  out, 
but,  provided  proper  care  is  taken  with  shades  and  reflectors,  these  can 
be  sufficiently  overcome  for  practical  purposes.  The  Siemens  regenera- 
tive lamp  is  admirably  adapted  for  lighting  large  rooms,  gymnasia, 
and  halls.  It  can  combine  with  the  light  considerable  ventilating  power, 
as  has  been  already  pointed  out.  The  initial  cost  is,  however,  rather 
high,  and  it  requires  cleaning  occasionally.  In  Germany  it  is  used 
to  a  considerable  extent  for  class-room  lighting,  great  care  being  taken 
in  the  exact  position  of  the  lamps,  so  that  the  light  shall  approximate 
as  closely  as  possible  to  that  of  daylight,  and  come  from  the  left  of  the 
pupils. 

The  diagram  (Fig.  32*)  on  page  100  shows  a  suggested  method 
of  lighting  a  class-room  with  this  form  of  lamp.  The  room  measures 
29  ft.  6  in.,  and  is  intended  to  accommodate  48  scholars.  The  distance 
from  the  teacher's  desk  to  the  front  row  of  seats  is  about  6  ft.  6  in. 
The  lighting  would  be  provided  by  means  of  four  of  these  lamps  at  the 


*  From  Schulhygiene,  Baginsky,  1898 
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positions  A,  B,  c,  D,  hung  at  a  distance  of  9  ft.  from  the  floor — which 
would  be  about  6  ft.  6  in.  above  the  level  of  the  tops  of  the  desks. 
It  is  urged  that  with  the  smallest  of  the  standard  sizes  of  Siemens 
regenerative  lamps  the  room  will  be  adequately  lit,  the  lighting  being 
arranged  to  come  from  the  left,  so  that,  while  the  seat  marked  with 
x  is  the  farthest  possible  from  any  lamp,  it  is  well  above  the  minimum 
standard  of  light  necessary  for  reading  and  writing.  Welsbach  burners 
or  acetylene  lamps  placed  in  this  way  would  provide  an  excellent 
illumination  for  a  class-room. 

Number  of  Lamps  required  for  Electric   Light— In   the 

case  of  electric  incandescent  lamps  it  is  of  great  importance  that  there 
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32.   DIAGRAM  SHOWIN<;   POSITIONS  FOR  FOUR 
SIEMKNS  GAS  LAMPS.* 


33. 


DIAGRAM  SHOWING  POSITIONS 
OF  ELECTRIC  LAMPS. 


should  be  a  large  number  of  lamps  in  order  to  make  sure  that  the  light 
will  be  well  distributed.  As  regards  the  actual  candle-power,  it  should 
certainly  not  be  less  than  for  gas,  for,  as  remarked  above,  electric  light 
does  not  seem  to  carry  well,  and  further,  the  effective  light  of  the 
lamps  decreases  after  they  have  been  in  use  for  a  short  time.  One 
1 6  candle-power  lamp  to  every  50  sq.  ft.  of  floor  space  will  give  a 
satisfactory  illumination.  It  certainly  should  not  be  allowed  to  fall 
below  this  amount.!  That  will  allow  for  a  class-room,  30  by  20  ft., 


*  From  Schulhygiene,  Baginsky,  1898. 

t  Electric  Lamps  and  Electric  Lighting,  J.  A.  Fleming,  London,  1899. 


NUMBER   OF   LAMPS   FOR   ELECTRIC   LIGHT. 


101 


twelve  1 6  candle-power  lamps.  These  would  probably  be  placed  in 
pendants  of  three  lamps,  but  much  more  satisfactory  diffusion  will  be 
obtained  by  distributing  them  singly,  so  arranged  that  no  lamp  is  more 
than  6  ft.  from  the  one  next  to  it.  Fig.  33  shows  a  suggestion  for  the 
arrangement  of  the  lamps  to  ensure  good  and  effective  illumination.  A 
lamp  that  can  be  raised  and  lowered  is  placed  over  the  teacher's  desk 
or  table. 

Another  method  of  lighting  which  has  been  tried  to  some  extent 
in  Germany  is  that  of  indirect  lighting,  in  which  the  light  is  thrown 
on  to  the  ceiling,  and  is  so  reflected  in  a  pleasant  and  diffused  form  all 
over  the  room.  It  is  of  course  necessary  to  have  a  very  strong  light, 
an  electric  arc  being  usually  employed  to  ensure  there  being  sufficient 
light  in  the  room  for  work. 

There  should  be  one  gas  light  or  one  electric  light  in  each  room 
that  can  be  turned  on  for  the  purpose  of  cleaning,  without  having  to 
use  the  others  at  the  same  time. 


CHAPTER   V. 
SECONDARY    DAY   SCHOOL    BUILDINGS 

(Continued). 

ROOMS    FOR    THE    TEACHING    OF    NATURAL    SCIENCE 

AND    ART. 

Scope  of  the  present  Chapter- -School  Laboratories  as  compared  with  those  of  Technical 
Institutions  -Objects  of  Science  Teaching — The  "  Heuristic"  Method — The  Equip- 
ment of  a  Room  necessary  for  this  Method  of  Teaching,  and  Apparatus — Number 
and  kinds  of  Rooms  required,  and  their  Purposes — The  Grouping  of  the  Different 
Rooms  Chemical  Laboratories— Arrangement,  Lighting  of,  and  Position  of 
Benches  The  Working  Bench,  and  its  Dimensions — Shelves  and  Cupboards — 
Fume  Closets,  Details  of,  and  Examples — Small  Fume  Hoods — Lockers — Sinks — 
Wooden  Troughs — Waste  and  Drainage — Examples  of  Laboratories — Cowper  Street 
Foundation — Birmingham  High  School — Felstcad  School — Physical  Laboratories 
Requirements  of — Biological  Room — -Lecture  Room  and  Demonstration  Table — 
Studios  Si/e  required— Lighting  of. 

THE  arrangement  and  fitting  up  of  laboratories  for  advanced  chemical 
work  such  as  are  found  in  the  large  technical  institutions  lie  beyond 
the  scope  of  a  book  purporting  to  deal  with  schools,  and  the  following 
chapter  does  not  propose  to  do  more  than  to  try  and  show  with  some 
illustrations  the  kind  of  laboratories  and  arrangements  that  are  now 
expected  in  any  good  Secondary  School. 

There  has  arisen  in  recent  years  so  strong  a  feeling  that  natural 
science  should  form  part  of  the  ordinary  curriculum  that  no  school  can 
now  be  considered  complete  that  has  not  facilities  for  the  purpose  of 
teaching  science.  Since  its  chief  value  lies  in  the  training  it  gives  to 
the  habit  of  accurate  observation  and  in  arousing  the  reasoning  faculties, 
it  is  necessary  that  the  pupils  should  not  only  see  the  experiments  done, 
but  actually  perform  them  for  themselves.  For  this  purpose  it  is 
necessary  to  supply  laboratories  of  considerable  size,  in  which  a  large 
number  of  pupils  can  carry  on  experimental  work  at  the  same  time. 

But  while  all  the  masters  and  governing  bodies  have  readily 
agreed  to  the  desirability  of  teaching  natural  science  to  some  extent, 
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there  is  no  agreement  as  to  exactly  what  should  be  taught ;  what  is 
the  best  method  of  arranging  a  school  laboratory  ;  or  how  much  it  is 
necessary  to  provide  in  the  way  of  apparatus,  &c.  ;  and  since  most 
teachers  of  natural  science  have  their  own  views  on  the  subject,  the 
more  inquiries  that  are  made  the  more  difficult  it  becomes  to  find  any 
common  basis  of  agreement.  Science  teachers  are  sometimes  liable,  in 
their  enthusiasm  for  the  subject,  to  lose  sight  of  the  educational  object 
of  the  teaching  of  science,  in  trying  to  cram  too  much  knowledge  into 
the  pupils  in  order  that  they  may  do  well  in  examinations,  rather  than 
to  train  them  in  method  and  observation  ;  and  so,  by  doing  work  more 
advanced  than  is  really  necessary,  they  require  elaborately  equipped 
rooms  and  expensive  apparatus  ;  whereas  for  the  majority  of  the  boys 
and  girls  who  learn  natural  science  the  real  benefits  may  be  gained 
without  any  very  great  acquisition  of  chemical  knowledge  and  without 
elaborate  machinery.  They  can,  it  is  argued,  be  equally  well  induced 
to  use  their  brains  and  train  their  observation  on  the  simpler  sort  of 
experiments.  Where  there  are  boys  and  girls  preparing  for  natural 
science  scholarships,  &c.,  at  the  Universities,  the  case  is  different,  and 
good  and  well-equipped  laboratories  are  essential.  For  the  many  boys 
and  girls  who  learn  natural  science  without  any  idea  of  going  on  with 
it  after  leaving  school,  it  is  not  necessary  to  have  any  very  elaborate 
arrangements.  Unfortunately  there  is  often  a  feeling  that  unless  there 
is  a  splendid  laboratory,  well  fitted  up,  there  is  no  chance  of  doing  any 
proper  science  teaching.  The  tendency  of  this  is  to  make  such  teach- 
ing appear  as  a  luxury  beyond  the  reach  of  a  school  which  has  not  a 
fair  command  of  money.  So  it  often  happens  that  the  laboratories  in 
schools  are  much  too  apt  to  be  merely  copies,  as  far  as  the  money  can 
be  provided,  of  those  found  in  the  large  science  colleges.  Such  labora- 
tories, though  erected  with  great  expense  and  care,  and  excellently 
adapted  for  advanced  chemical  work,  are  often  not  as  well  fitted  for 
teaching  elementary  classes,  for  which  the  essential  requirements  are 
plenty  of  room  and  easy  supervision.  It  may  often  happen  that  a 
laboratory  will  better  suit  school  requirements  where  there  are  one  or 
two  benches  fitted  for  advanced  work,  involving  quantitative  analysis, 
&c.,  while  the  greater  part  of  the  room  can  be  arranged  more  simply 
for  elementary  work. 

In  the  second  volume  of  the  "Special  Reports"  Professor 
Armstrong  gives  an  account  of  what  is  required  for  the  teaching  of 
elementary  science  on  the  "heuristic"*  method,  of  which  he  is  so 

*  The  heuristic  method  implies  teaching  in  which  the  pupils  find  out  things  for  them- 
selves by  deducing  them  from  the  experiments. 
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strong  an  advocate,  laying  great  stress  upon  the  fact  that  elaborately 
arranged  rooms  are  not  necessary.  The  following  account  of  what 
is  required  in  the  way  of  arrangement  is  drawn  from  that  article. 

There  should  be  ample  room  provided.  Benches  of  the  kitchen- 
table  type,  but  which  need  not  be  fixed,  suffice  for  nearly  all  purposes. 
These  must  be  provided  with  gas  but  not  with  water  ;  one  or  two  long 
sinks  made  of  wood — elongated  washing-tubs— and  conveniently  situ- 
ated, being  sufficient  to  meet  all  the  requirements  of  a  large  class ; 
more  are  only  provocative  of  endless  trouble  and  untidiness,  due  to 
constant  spilling  of  water.  In  most  schools,  together  with  movable 
benches  such  as  have  been  referred  to,  it  will  be  desirable  to  provide 
one  or  more  benches  fixed  against  the  wall  of  the  room,  having 
cupboards  fixed  in  the  space  underneath.  Four  cupboards  may  con- 
veniently be  constructed  in  two  tiers  under  the  length  of  bench  provided 
for  a  single  worker.  A  tray  which  will  slide  in  and  out  may  with 
advantage  be  fitted  at  the  top  of  each  such  cupboard.  It  is  quite 
unnecessary  to  construct  the  bench  tops  of  expensive  hardwood — any 
well-seasoned  wood  will  suffice  ;  but,  whatever  the  wood,  it  should  be 
made  impervious  to  water,  acid,  <S:c.,  by  ironing  in  paraffin  wax. 

As  operations  involving  the  production  of  unhealthy  or  unpleasant 
fumes  need  very  rarely  be  conducted,  a  single  draught  cupboard  is 
sufficient.  This  may  conveniently  be  fixed  behind  a  long  narrow 
demonstration  table  placed  on  a  raised  platform  at  one  end  of  the 
room.  A  considerable  amount  of  the  wall  space  behind  this  table 
should  be  converted  into  blackboard  by  pinning  against  it  on  a  light 
wooden  framework  the  specially  prepared  black  canvas  sold  for  this 
purpose. 

As  to  apparatus,  it  should  be  gradually  provided  to  meet  require- 
ments as  they  arise,  and  every  effort  should  be  made  to  utilise  ordinary 
articles — medicine  and  pickle  bottles,  jam-pots,  saucepans,  &c. — and  to 
construct  apparatus  as  far  as  possible  in  the  room,  for  which  purpose 
a  small  carpenter's  bench  might  be  provided.  "  Infinite  injury  is  done 
at  the  present  day,  invaluable  opportunities  of  imparting  training  are 
lost,  by  providing  everything  ready-made."  But  certain  things  must 
be  provided,  such  as  foot-rules,  T-squares,  and  set  squares,  and,  most 
important  of  all  for  the  heuristic  method  of  teaching,  proper  balances, 
which  should  be  kept  under  cover  when  not  actually  in  use. 

Such  is  the  arrangement  and  apparatus  necessary  for  Professor 

*  The  Heuristic  Method  of  Teaching,  Prof.   Armstrong,  Special  Reports,  vol.  ii., 
pp.  389-413. 
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Armstrong's  method  of  teaching  science,  and  it  must  be  a  poor  school 
that  cannot  make  some  shift  to  teach  natural  science  in  this  way. 

Rooms  required.  -  -  The  ordinary  school  equipment  for  the 
purpose  of  teaching  natural  science  consists  of  a  separate  laboratory 
for  practical  work  in  chemistry  and  in  physics,  a  small  well-lit  room 
for  balances  separate  from  but  in  close  connection  with  the  chemical 
laboratory,  and  a  store-room  to  each.  A  lecture-room  common  to  both 
is  almost  a  necessity,  and  in  addition  to  these  a  small  room  that  can 
be  easily  darkened  for  optical  experiments.  In  the  case  of  small 
schools,  in  which  the  number  of  scholars  is  small,  it  often  becomes 
necessary  upon  financial  grounds  to  use  the  same  room  for  both 
chemical  and  physical  work.  While  such  an  arrangement  is  not 
altogether  satisfactory,  a  combined  room  can  be  arranged  that  will  work 
tolerably  well  when  the  work  is  of  an  elementary  character. 

It  is  now  possible  for  students  who  intend  to  take  up  a  medical 
career  to  undergo  their  first  year's  training  while  still  at  school, 
provided  that  there  are  proper  facilities  for  teaching  the  necessary 
subjects  in  the  school.  In  order  to  meet  the  requirements  of  these 
students  a  room  for  the  purpose  of  teaching  biology  has  to  be  added 
to  the  foregoing.  A  biology  room  is  of  course  often  found  in  schools 
where  there  is  no  intention  of  training  pupils  for  a  medical  career. 

In  many  schools  a  small  additional  chemical  and  physical  labora- 
tory, where  a  few  advanced  scholars  can  do  special  work,  and  for  the 
use  of  the  science  master,  will  be  found  a  great  convenience.  A  small 
room  should  be  provided  for  the  senior  science  master  or  mistress  for 
clerical  work. 

Grouping  of  Rooms. — The  above  rooms  should  if  possible  be 
arranged  together  in  a  group.  The  plan  of  separating  the  chemical 
from  the  physical  laboratory  by  means  of  the  lecture-room  (see  Fig.  36) 
has  several  advantages.  Apparatus  for  demonstration  during  lectures 
has  not  to  be  carried  any  distance.  A  class  can  pass  easily  and  quickly 
one  to  the  other,  while  the  passage  or  corridor  can  often  be  so  arranged 
as  to  come  under  the  higher  rows  of  seats  in  the  lecture-room  and  so 
economise  space. 

The  plan  of  devoting  the  top  floor  of  a  school  building  to  the 
purpose  of  science  has  much  to  recommend  it.  By  means  of  top  lights 
not  only  can  excellent  lighting  of  the  room  be  ensured,  but  it  enables 
all  or  nearly  all  the  wall  space  to  be  utilised  for  the  purpose  of  shelves 
and  cupboards.  This  is  of  no  small  advantage  in  a  chemical  laboratory, 
where  there  seems  to  be  always  a  demand  for  more  shelf  space,  how- 
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ever  large  the  initial  provision.  Effective  ventilation  is  again  easier 
to  manage.  The  disadvantage  of  such  a  position  is  chiefly  felt  in 
the  physical  laboratory,  owing  to  the  difficulty  of  providing  tables 
sufficiently  steady  and  unaffected  by  vibration  to  allow  of  delicate  ex- 
periments ;  but.  while  this  objection  would  be  fatal  in  the  case  of  an 
institution  where  very  advanced  or  original  research  work  was  being 
carried  on,  it  is  possible  by  taking  precautions  to  obtain  quite  sufficient 
steadiness  for  ordinary  school  work.* 

Chemical  Laboratories  :  General  Arrangement. — The  main 
requisites  in  a  chemical  laboratory  are  plenty  of  room  for  the  students 
and  ease  of  supervision  for  the  teacher.  The  position  of  draught 
cupboards,  reagent  shelves,  waste  receptacles,  &c.,  should  be  so 
arranged  as  to  reduce  the  necessary  moving  about  to  a  minimum. 

!•  or  the  purpose  of  lighting,  the  working  benches  may  be  arranged 
so  that  their  greater  length  is  at  right  angles  to  the  wall  in  which  are 
the  windows.  In  this  way  the  light  will  be  least  interfered  with  by 
those  working  at  them.  It  is  usual,  in  addition  to  the  benches  in  the 
middle  of  the  room  with  pupils  working  both  sides,  to  have  a  single 
row  against  the  walls.  Objections  arc  sometimes  made  to  the  latter 
system  on  the  ground  that  it  is  difficult  for  the  teacher  to  see  what  the 
students  at  those  benches  are  doing,  as  they  have  their  backs  to  him 
and  so  hide  their  work,  while  inspection  of  cross  benches  is  easy  to  any 
one  walking  clown  the  room. 

A  demonstration  table  on  a  raised  platform,  and  fitted  with  gas, 
water,  and  a  down-draught  fume  closet  for  the  teacher,  is  commonly 
placed  at  one  end.  This  is  indispensable  in  cases  when  there  is  no 
separate  lecture-room.  Behind  the  table  should  be  a  large  blackboard 
hung  with  the  Kelvin  patent  counterweights,  so  that  it  can  be  easily 
run  up  and  down.  It  should  be  possible  for  all  the  students  in  the 
room  to  be  able  to  see  the  demonstration  table  without  having  to  move 
from  where  they  are  working. 

A  question  upon  which  there  is  considerable  difference  of  opinion 
is  as  to  the  advisability  of  placing  in  the  laboratory  itself  a  number  of 
desks  to  seat  say  thirty  or  forty  pupils  for  the  purpose  of  giving  a 
collective  lesson  in  cases  where  there  is  no  lecture-room.  When  the 
laboratory  is  small  and  there  is  any  pressure  upon  space  it  is  probably 
better  to  omit  them  ;  but,  provided  the  room  is  large,  they  will  not  in 

>  There  are  some  very  valuable  suggestions  as  to  the  arrangement  and  relative 
positions  of  science  rooms  in  a  paper  read  to  the  Architectural  Association  on  the 
Design  of  Technical  Schools  by  Professor  Garnett  on  isth  January  1892. 
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any  way  interfere  with  the  use  of  the  laboratory,  and  most  teachers 
speak  strongly  in  their  favour,  as  many  lessons  can  be  as  well  given  to 
forty  as  to  ten.  The  absence  of  seats  makes  it  necessary,  perhaps,  to 
give  the  same  lesson  twice  over  to  the  pupils  in  their  places  at  the 
benches,  which  is,  on  other  grounds,  not  considered  a  desirable  arrange- 
ment, since  it  usually  involves  their  standing.  The  difficulty  is  some- 
times met  by  placing  the  working  benches  across  the  room  with  pupils 
placed  only  on  one  side  of  them,  so  that  they  are  all  facing  the  teacher's 
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34.  CHEMICAL  LABORATORY,  COWPER  STREKT  FOUNDATION  SCHOOL. 
FOR  THIRTY-FOUR  STUDENTS. 

//.  Chatfichi  Clarke,  Architect. 

demonstration  table.  The  benches  in  this  case  are  made  narrow,  and 
stools  are  provided  so  that  the  students  can  all  listen  to  a  demonstration 
table  without  turning  round  in  their  places. 

If  the  benches  run  the  long  way  of  the  room,  since  it  is  necessary 
to  pass  up  and  down  behind  those  working,  it  is  essential  to  have  the 
gangways  of  considerable  width,  for  those  at  work  may  at  any  time 
take  a  step  backwards  at  the  moment  some  one  is  passing  down  the 
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room,   or  in  other  ways  collisions  will   be  frequent,  and  may  cause 
disastrous  results. 

The  chemical  laboratory  illustrated  in  Fig.  34  is  that  of  the 
Cowf>er  Street  Central  Foundation  School  for  Boys.  This  is  a  large 
and  excellently  equipped  laboratory,  very  carefully  arranged.  The 
room  measures  about  35  by  32  ft.,  and  provides  accommodation  for 
thirty-four  students,  giving  a  gas-jet  to  each,  and  a  sink  and  small  fume 
hood  to  every  pair  of  students.  There  are  two  large  draught  closets 


.55.  CIIKMUU.  LABORATORY,  THK  HIGH  SCHOOL  FOR  GIKLS,  BIRMINGHAM. 

J.  A.  Chat-win,  Architect. 

for  the  use  of  the  students,  and  another  for  the  master  close  by  the 
demonstration  table,  placed  on  a  raised  platform  at  one  end  of  the 
room.  The  arrangements  of  the  exhaust  flue  and  waste  pipes  are 
shown  on  the  plan.  Each  student  has  a  set  of  the  usual  reagents 
placed  on  shelves  immediately  above  his  working  place. 

^'K-  35  shows  the  laboratory  at  the  Birmingham  High  School  for 
Girls.  The  arrangement  of  the  benches,  which  are  fitted  with  wooden 
troughs,  is  fully  described  below.  The  teacher's  desk  comes  close  to 
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the  end  of  the  working  benches  ;  this  makes  it  possible  to  take  the 
waste  pipes  from  the  benches  to  the  hall,  underneath  the  raised  plat- 
form, leaving  the  floor  intact,  movable  boards  being  arranged  so  as  to 
provide  easy  inspection. 

There  is  one  bench  arranged  especially  for  students  who  are  doing 
work  in  analysis.  Four  fume  closets  are  also  provided  which  are 
illustrated  below.  A  convenient  feature  is  a  lift  connecting  this  room 
with  the  physical  laboratory  below.  The  floor  of  the  room  is  covered 
with  red  paving  tiles,  open  wood-work  stands  being  provided  for  the 
pupils  to  stand  upon.  This  floor  has  a  pleasant  appearance,  and,  while 
easily  washable,  is  not  much  affected  by  acids. 

In  Fig.  36  are  shown  the  laboratories  recently  erected  at  Felstead 
School.  The  arrangement  of  the  rooms  was  schemed  by  Mr  Munby, 
the  senior  science  master,  and  shows  several  ingenious  methods  for 
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making  the  most  of  every  inch  of  room.  The  building  is  practically 
divided  into  three  main  rooms,  a  lobby  under  the  upper  part  of  the 
lecture-room  giving  access  to  both  the  chemical  and  physical  laboratory, 
making  it  also  possible  to  get  from  one  to  the  other  without  passing 
through  the  lecture-room.  The  position  of  the  store-room  and  work- 
shop should  be  noticed,  it  being  a  considerable  advantage  to  the 
teacher  to  have  his  store-room  close  at  hand  in  case  anything  should 
be  forgotten.  It  also  utilises  the  space  between  the  end  of  the  lecture 
table  and  the  wall,  which  of  course  is  not  available  for  seats. 

The  chemical  laboratory  can  accommodate  twenty-six  boys,  allowing 
3  ft.  6  in.  for  each  student,  there  being  two  double  benches  and  two 
wall  benches  in  addition  to  a  special  bench  18  ft.  long  for  special  work, 
such  as  distillation,  &c.,  having  at  each  end  a  fume  closet.  The 
working  benches  are  supplied  with  small  fume  hoods  as  described 
above.  The  suction  draught  for  these  as  well  as  the  larger  draught 


no 
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closets  is  obtained  by  arranging  the  ducts  so  that  the  furnace  which 
warms  the  building  can  only  draw  the  amount  required  for  combustion 
through  these  openings.  A  novel  feature  in  this  laboratory  is  the 
arrangement  for  the  master's  table.  This  is  arranged  on  a  platform 
placed  across  the  benches  in  the  middle  of  the  room.  This  position 
gives  a  commanding  view  of  what  every  boy  in  the  room  is  doing,  as 
well  as  being  easily  seen  from  all  parts.  The  balance-room  is  at  the 
end  divided  by  a  glass  screen,  so  that  this  also  can  be  overlooked  from 
the  platform.  The  arrangement  can  be  seen  in  Fig.  37,  with  the 
table  and  revolving  chair  in  situ.  In  this  laboratory  acetylene  gas  has 
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been  in  use  for  the  last  six  years  for  ordinary  experimental  work,  there 
being  no  possibility  of  obtaining  ordinary  gas.  It  is  used  in  a  special 
burner  designed  by  the  science  master,  Mr  Munby,  admitting  air  in 
order  to  get  rid  of  the  luminous  effect,  somewhat  on  the  lines  of  a 
Bunsen  burner,  but  possessing  some  special  features.  Its  heating  power 
is  about  double  that  of  the  ordinary  Bunsen  burner. 

Fig.  38  shows  a  suggested  form  for  a  chemical  laboratory  for  school 
work,  arranged  so  as  to  allow  of  easy  supervision.  The  two  benches 
in  the  centre  are  intended  for  elementary  work,  and  are  directly  under 
the  eye  of  the  teacher.  The  basins  are  in  the  centre,  so  that  it  would 
be  possible  to  double  the  numbers  at  these  benches,  and  put  four 
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pupils  to  a  sink,  giving  them  2  ft.  apiece.  The  room  would  be  of  a 
sufficient  size  to  accommodate  twenty  students  at  an  examination  under 
the  regulations  of  the  Science  and  Art  Department.  The  centre  benches 
would  have  one  shelf  only,  raised  a  foot  above  the  bench.  The  bench 
along  the  wall  would  be  fully  fitted  for  six  advanced  pupils.  The 
balance-room  is  formed  by  glass  partitions  in  the  laboratory  itself,  and 
so  all  work  done  in  there  is  under  easy  observation  from  any  part  of 
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38.  A  SUGGESTION  FOR  A  SCHOOL  LABORATORY,  TO  TAKE  TWENTY  STUDENTS. 


the   room   or  from   the  teacher's  platform.      The  rest  of  the  arrange- 
ment can  be  easily  seen  from  the  plan. 

A  chemical  laboratory  arranged  with  seats  for  lecturing  purposes, 
as  well  as  benches  for  practical  work,  is  shown  in  Fig.  39.  This  is  the 
laboratory  at  the  Clapham  High  School  for  Girls  now  being  rebuilt 
for  the  Girls'  Public  Day  School  Company.  The  arrangement  of  the 
room  was  suggested  by  Miss  Lees,  the  science  mistress  at  the  school. 
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The  nominal  accommodation  of  the  room  for  practical  work  is  eighteen, 
but  when  required  the  numbers  at  the  benches  in  the  centre  can  be 
doubled.  These  benches  are  fitted  for  elementary  work,  and  have  a 
trough  down  the  centre  formed  of  wood  treated  with  tar.  The  wall 
benches  are  reserved  for  students  doing  advanced  work.  The  seats 
accommodate  forty  pupils  for  a  demonstration  lesson.  This  arrange- 


\\ 


ment  of  course  precludes  the  use  of  a  fixed  blackboard  behind  the 
lecturer's  table.  An  additional  bench  could  be  placed  along  the 
unoccupied  wall. 


39.  TMK  CHKMICAI.  LABORATORY,  NEW  SCHOOL  FOR  GIRLS,  CLAPHAM. 
The  lii'r/s'  Public  Day  School  Company. 

In  cases  where  a  separate  laboratory  is  supplied  for  elementary 
work,  or  in  small  schools  where  the  work  done  is  of  a  very  elementary 
character,  the  fitting  of  the  room  can  be  reduced  to  the  simplest  pro- 
portions, while  considerable  economy  can  be  effected  in  the  benches 
themselves. 

The  sinks  can  be  removed  from  the  benches,  and  one  or  two  of  a 
larger  size  placed  in  convenient  positions,  either  at  the  ends  of  one  of 
the  benches  or  against  the  walls.  Such  sinks  can  well  be  made  of 
tarred  wood.  The  reagents  required  for  ordinary  use  will  be  few,  and 
one  row  of  bottles  will  probably  meet  all  requirements.  In  this 
way  the  space  for  working  will  be  increased,  while  the  teacher  has  a 
clear  view  of  all  that  is  going  on  ;  an  important  point  in  the  case 
of  the  younger  pupils,  whose  experiments  require  a  good  deal  of 
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careful  watching  and  looking  after.  Gas  for  heating  will  be  required 
on  each  bench,  and  if  possible  water  should  be  within  easy  reach  of 
all  the  pupils. 

Such  a  room  may  well  be  arranged  as  described  above,  with  all 
the  benches  facing  the  demonstration  table  at  one  end,  the  benches  being 
narrow,  under  2  ft.  6  in.,  as  the  pupils  would  only  work  at  one  side  ;  in 
this  way  a  demonstration  can  be  given  at  any  time  without  necessitating 
the  pupils  moving,  and  the  master  can  pass  between  the  rows  and  see 
what  each  boy  is  doing.* 

If  the  shelves  for  the  reagents  are  made  so  as  to  be  easily 
removable,  the  whole  of  the  bench  top  is  available  for  apparatus,  and 
the  room  can  be  used  for  teaching  elementary  physical  work  as  well 
as  chemistry. 

Size  of  Room. — The  size  of  the  room  required  depends  of 
course  upon  whether  the  school  is  large  enough  to  have  more  than 
one  science  teacher.  It  is  generally  considered  that  one  science 
teacher  can  look  after  twenty  pupils  doing  experimental  work.  The 
regulations  of  the  Science  and  Art  Department  give  twenty-five  as  a 
maximum  for  one  teacher.  In  order  to  take  twenty  pupils  comfortably, 
allowing  plenty  of  room  for  cupboard  space,  demonstration  table,  &c., 
the  room  should  be  not  less  than  20  by  30  ft.  It  is  found  that 
laboratories  can  be  most  economically  built  when  they  provide  accom- 
modation for  multiples  of  twenty. t 

Working  Benches. — The  benches  when  placed  across  the  room 
are  arranged  so  that  pupils  can  work  on  opposite  sides  facing  each 
other.  The  advantages  of  this  arrangement  are  economy  in  fittings 
and  gain  in  space.  The  shelf  for  reagents  can  also  be  put  where  two 
students  can  use  the  same  set.  It  is  open  to  the  objection  that  it 
makes  an  explosion  or  accident  more  dangerous.  A  partition  which 
would  obviate  this  is  very  inconvenient,  as  it  hides  the  work  of  the 
pupils  from  the  teacher.  The  plan  of  having  a  partition  of  strong  plate 
glass  has  been  successfully  tried  in  a  number  of  laboratories,  and  is 
highly  spoken  of.  Unless  of  fairly  thick  glass  there  would  be  con- 
siderable liability  to  breakages. 

Before  the  best  method  of  fitting  up  the  benches  can  be  determined 


*  See  "The  Planning  and  Fitting-up  of  Laboratories,"  T.  H.  Russell.    Batsford,  1903. 
t  Technical  Institutes,  Paper  read  to  Architectural  Association,  S.   H.  Wells,   The 
Builder,  1510  February  1896. 
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upon  it  is  necessary  to  settle  to  what  degree  the  chemical  teaching  is 
to  be  carried.  For  instance,  a  very  simple  form  of  bench  will  suffice 
for  a  school  where  few  of  the  pupils  will  proceed  to  analysis,  this 
branch  of  work  not  occupying  so  prominent  a  position  in  a  beginner's 
course  as  was  formerly  the  case.  For  example,  at  the  South-Western 
Polytechnic,  Chelsea,  they  have  benches  arranged  for  four  students, 
with  a  plain  top,  and  while  a  gas-jet  is  supplied  to  each  pupil  there  is 
one  tap  for  water,  and  a  sink  placed  at  each  end,  which  serves  for  two 
pupils.  There  is  no  partition  in  the  centre,  but  a  row  of  white  glazed 
tiles  on  which  to  stand  bottles.  This  arrangement,  while  answering 
for  very  elementary  work,  would  hardly  be  sufficient  for  a  school  where 
there  were  any  number  of  rather  more  advanced  pupils.  The  arrange- 
ment of  sinks  at  each  end  is  not  altogether  a  good  one,  as  it  does  not 
allow  of  spilt  liquids  being  swept  in,  in  case  of  an  upset.  In  school 
work  where  different  sets  of  boys  have  to  use  the  laboratory  at 
different  times,  the  sets  of  reagents  must  of  course  be  common  to  the 
boys  who  use  the  stands  in  turn,  so  that  it  is  impossible  for  each  boy 
to  have  a  set  of  his  own,  for  the  purity  of  which  he  is  responsible. 
This  obviates  the  need  of  supplying  any  arrangements  of  locking  bars, 
&c.,  for  the  reagent  shelves. 

Width.  In  calculating  the  size  of  the  bench  it  is  usual  to  allow 
a  distance  of  3  ft.  6  in.*  for  each  student  for  a  school  laboratory  ;  this 
would  be  increased  to  4  ft.  6  in.  for  older  and  advanced  scholars.  A 
sink  with  a  water  tap  is  placed  midway  between  two  students  for  their 
common  use,  a  gas-jet  being  necessary  for  each  place.  In  the  double 
benches  with  pupils  working  each  side  a  sink  placed  in  the  middle  will 
serve  the  purposes  of  four  pupils. 

Depth. — The  bench  should  not  be  of  too  great  a  depth  for  an 
ordinary  pupil  to  reach  easily  from  back  to  front,  say  2  ft.  3  in.  or  4  ft. 
6  in.  for  a  double  desk. 

Height. — The  bench  should  be  sufficiently  low  to  allow  the 
student  carrying  on  ordinary  operations,  such  as  filtering,  &c.,  without 
having  to  raise  his  elbow  much  above  its  natural  position.  This 
would  be  for  school  laboratories  2  ft.  9  in.  to  2  ft.  10  in.,  3  ft.  being 
usually  reckoned  for  adults.  The  benches  should  not  be  less  than  4  ft. 
6  in.  apart,  so  as  to  allow  of  a  person  passing  easily  between  the  backs 
of  students  working  back  to  back  at  neighbouring  benches. 

*  This  is  the  distance  suggested  by  the  Science  and  Art  regulations. 
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The  shelves  to  hold  the  reagents  in  common  use  are  of  course 
most  conveniently  placed  over  each  stand  at  the  working  benches,  and 
should  be  about  6  in.  wide  and  9  in.  apart.  They  are,  however, 
sometimes  placed  at  the  end  of  each  bench  so  that  one  set,  or  one 
at  each  end,  will  suffice  for  all  the  students  working  at  that  bench. 
In  the  cases  of  benches  for  elementary  work,  one  shelf  raised  a  foot  or 
15  in.  above  the  desk  on  brackets  will  be  quite  sufficient,  and  will  allow 
of  easy  inspection  across  the  benches.  The  shelf  should  have  a  raised 
bead  each  side  to  prevent  the  bottles  being  pushed  off.  It  is  a  con- 
venience to  have,  either  in  the  laboratory  or  in  the  store-room,  a  shelf 
that  will  take  a  good  number  of  large  bottles  for  the  purpose  of  holding 
solutions  of  known  strength  sufficient  to  last  a  year  or  eighteen 
months,  as  these  are  often  troublesome  to  make  up.  Fig.  40  shows  an 
arrangement  for  a  working  bench 
for  four  students  arranged  with  a 
fume  closet  in  the  middle.  In 
Fig.  41  are  shown  details  of 
the  benches  in  the  laboratory 
illustrated  above,  Fig.  34.  These 
benches  are  very  fully  fitted. 
A  small  fume  hood  A  is  pro- 
vided for  each  pair  of  students. 
The  shelves  for  reagents  are 
arranged  alternately  each  side. 
The  wastes  discharge  into  an 
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open  channel  (see  section,  Fig. 
41,  A),  while  an  exhaust  flue  is 
taken  through  all  the  benches 
(Fig.  41)  to  provide  for  the  draught  hoods. 

There  should  be  in  every  laboratory  a  plentiful  supply  of  cupboards 
and  shelves  of  considerable  size,  and  the  shelves  should  be  a  sufficient 
distance  apart  vertically  to  allow  of  large  apparatus  being  placed  upon 
them.  The  cupboards  should  not  come  right  down  to  the  floor,  but 
leave  a  small  space  under  for  the  purpose  of  cleaning.  When,  as  is 
usual,  the  lower  part  of  the  benches  is  filled  in  with  cupboards,  it  is  as 
well  that  a  space  should  be  left  under  each  bench  for  a  rubbish  basket, 
as  the  less  distance  it  is  necessary  to  carry  broken  glass,  &c.,  the 
better.  Wicker  baskets  with  strong  handles  and  lined  with  tin  serve 
the  purpose  well,  and  are  light  to  lift.  A  strip  of  glass  arranged  to  fit 
the  shelves  on  which  the  reagents  stand  will  add  much  to  the  clean 
appearance  of  the  laboratory. 
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The  material  used  in  making  the  benches  is  either  deal  or  pitch 
pine,  but  there  is  considerable  difference  as  to  the  most  suitable  material 
for  the  top  of  the  working  bench.  Whatever  is  used,  it  need  hardly 
be  said,  should  be  as  durable  and  impervious  as  possible,  as  far  as 
possible  non-absorbent,  and  not  liable  to  shrink  or  crack  when  exposed 
to  the  heat  resulting  from  the  use  of  burners  employed  in  heating  flasks, 
&c.  Teak  is  probably  far  the  best  material,  but  is  really  a  needless 
expense,  as  deal  or  American  basswood  properly  treated  will  answer  the 
purpose  well.  The  top  must  be  thoroughly  waxed.  Paraffin  wax 
should  be  used  for  this  purpose,  as  ordinary  oil  and  wax  are  soon 
affected  by  alkalies,  and  also,  but  more  slowly,  by  acids.  Tops  treated 
with  paraffin  are,  however,  open  to  the  objection  that  the  wax  is  liable 
to  melt  when  exposed  to  heat.  The  use  of  asbestos  mats  is  suggested 
to  meet  this  difficulty.  Wooden  tops  covered  with  7  Ib.  lead  are  some- 
times found.  They  are  in  use  at  Finsbury  College  and  Bristol  University 
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College.  Such  tops  are  very  satisfactory,  but  it  is  not  necessary  to  go 
to  the  expense  of  such  a  provision  for  school  work.  It  is  probably  not 
more  apt  to  break  glass  apparatus  than  hardwood.  A  small  bead 
along  the  edge  of  the  benches  is  a  useful  addition,  to  prevent  things 
rolling  or  slipping  off. 

Fume  Closets.  —  Fume  closets  are  provided  in  laboratories  so 
that  experiments  involving  the  production  of  noxious  gases  can  be  carried 
out  without  vitiating  the  air  in  the  laboratory.  They  consist  usually 
of  a  small  cupboard  with  glass  front  and  sides  measuring  from  2  to 
3  ft.  in  height,  2  ft.  wide,  and  i  ft.  9  in.  in  depth.  The  size  is  of  course 
open  to  considerable  variation.  They  are  placed  usually  against  the 
wall  of  the  room,  so  that  the  ventilation  flue  can  be  more  easily  managed, 
and  in  a  position  easy  of  access  to  the  benches.  The  size  of  the  fume 
closets  should  be  limited  to  that  of  the  largest  apparatus  that  is  likely 
to  be  used  in  them,  since  the  object  being  to  get  rid  of  the  gases  formed 
as  quickly  as  possible,  the  smaller  space  there  is  the  better. 
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The  Number  Required. — It  is  usually  found  that  one  fume  closet 
to  every  five  students  will  meet  the  ordinary  requirements  of  a  school 
laboratory.  Where  small  draught  hoods  *  are  supplied  on  the  working 
benches,  one  large  closet,  or  at  the  most  two,  will  be  all  that  is  required. 
The  front  of  the  closet  has  to  be  made  so  that  it  will  run  easily  up  and 
down  ;  this  is  usually  done  by  means  of  sashes  and  pulleys.  The 
pulleys  should  be  large  and  run  easily.  The  annoyance  caused  by 
breakage  of  the  lines  and  the  liability  of  disarrangement  has  led  to  the 
adoption  of  a  light  sash  running  in  a  groove,  with  small  spring  attach- 
ments that  hold  the  sash  in  any  position  in  which  it  is  put. 

It  is  necessary  of  course  to  provide  some  means  for  the  admission 
of  air  when  the  closets  are  in  use.  Leaving  the  front  sash  raised  causes 
considerable  disturbance  to  the  flame  of  the  gas  used  for  heating  inside. 
This  difficulty  is  commonly  met  either  by  having  some  sort  of  sub- 
sidiary sash  openings  at  the  sides  or  small  holes  pierced  in  the  bottom 
of  the  closet.  In  order  to  prevent  the  escape  of  noxious  fumes,  when 
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the  sash  is  raised,  through  the  opening  between  the  inner  side  of  the 
glass  and  the  upper  edge  of  the  closet,  some  sort  of  automatic  closing 
arrangement  is  required.  The  use  of  a  thick  piece  of  felt  on  a  lath,  so 
arranged  as  to  press  against  the  glass  as  the  sash  moves  up  and  down, 
will  answer  the  purpose. 

The  construction  of  a  fume  closet  is  shown  in  Fig.  42,  which  illus- 
trates one  at  present  in  use  at  the  laboratories  at  the  Central  Foundation 
School,  Cowper  Street.  In  Fig.  43  is  shown  a  range  of  four  fume 
closets,  as  built  in  the  laboratory  at  the  Birmingham  High  School.  A 
gas-jet  is  placed  in  the  flue  to  provide  for  the  exhaust.  An  inexpensive 
fume  closet  made  by  the  North  of  England  School  Furnishing  Company 
is  given  in  Fig.  44.  This  is  placed  against  a  wall  of  glazed  bricks. 


*  For  description  of  these  see  page  118. 
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The  chief  difficulty  to  be  met  is  the  destructive  effect  of  the 
combination  of  acid  fumes,  moisture,  and  heat,  upon  any  material  that 
is  used  for  the  top  of  the  closet. 

Slate  and  glass  are  commonly  used,  but  do  not  stand  heat  well, 
being  liable  to  crack,  while  the  condensation  upon  these  materials,  as 
well  as  upon  stone,  is  an  additional  inconvenience.  Wood  coated  with 
tar  or  pitch  stands  fairly  well,  but  if  much  heat  is  used  is  apt  to  warp 
and  crack.  Mr  Robins  suggests  that  probably  the  best  and  cheapest 
roof  would  be  one  made  of  enamelled  iron,  cast  in  the  size  and  shape 
required,  and  coated  with  some  enamel  that  would  resist  the  action  of 
acids.*  The  bottom  is  formed  usually  of  lead  or  slate,  with  a  groove 
and  small  drain  to  carry  off  liquids. 

A  fume  closet  at  the  Imperial  Insti- 
tute, arranged  by  Professor  Dunstan, 
has  been  covered  with  white  glazed 
tiles,  with  very  satisfactory  results  ;  the 
gain  in  light  also  being  of  considerable 
advantage.  The  extract  flue  should  of 
course  not  be  carried  vertically  out  of 
the  centre  of  the  closet,  as  condensed 
liquids  and  dust  are  likely  to  fall  from 
it,  and  considerably  interfere  with  any 
experiment  being  carried  on  beneath. 
The  usual  plan  is  to  place  it  high  up  at 
the  back  of  the  closet.  Replacing  the 
ordinary  round  or  square  hole  by  a 
long  slit  the  width  of  the  closet  has  the 
advantage  <>l  reducing  the  corners  where  stagnant  air  can  lurk. 

The  draught  is  commonly  obtained  by  the  use  of  a  gas-jet  in  the 
chimney,  or  in  large  institutions  by  the  use  of  a  fan.  The  gas-jet  is 
very  unsatisfactory  owing  to  the  impossibility  of  preserving  the  iron 
from  corrosion  by  the  fumes.  A  small  fan  driven  by  electricity  where 
the  current  is  available,  and  which  can  be  obtained  for  £2  or  ^3,  is 
usually  much  more  satisfactory.  The  furnace  for  heating  is  sometimes 
utilised  for  the  purpose  of  producing  the  necessary  draught.  Special 
closets  for  sulphuretted  hydrogen,  &c.,  hardly  lie  within  the  question  of 
school  laboratories. 

Small  Fume  Hoods. — In  addition  to  the  large  fume  closets  it 
is  now  common  to  find  in  laboratories  small  fume  hoods  placed  on  the 
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*  Technical  School  and  College  Building,  p.  122. 
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working  benches,  one  to  each  pair  of  students.  These  are  usually 
formed  of  wood  with  a  sloping  movable  glass  top  (see  Fig.  41).  They 
are  all  connected  with  an  exhaust  pipe,  taken  to  a  flue  with  a  strong 
upcast  draught,  gained  either  by  the  utilisation  of  the  heat  of  the 
furnace  for  warming  the  building,  by  an  electric  fan,  or  otherwise. 
These  serve  for  the  purpose  of  experiments  involving  the  production 
of  a  certain  amount  of  bad  gas,  but  not  a  sufficient  quantity  to  make  the 
use  of  the  big  draught  closet  necessary.  This  plan  has  been  adopted 
in  many  schools,  and  is  found  a  great  convenience.  The  gas-jets  are 
in  some  cases  so  arranged  that  no  heating  can  be  done  except  under 
these  hoods.  The  only  objection  I  have  heard  to  the  use  of  these 
small  draught  closets  is  that  their  small  size  concentrates  the  fumes, 
and  so  is  likely  to  cause  rapid  corrosion. 

Lockers. — There  is  considerable  difference  of  opinion  on  the 
question  as  to  the  desirability  of  supplying  a  locker  for  each  student. 
It  is  perhaps  hardly  possible  to  do  so  in  a  large-  school  where  the 
number  of  pupils  learning  chemistry  is  very  large.  With  an  ordinary 
laboratory  it  is  usually  possible  to  get  in  about  three  times  as  many 
lockers  as  there  are  working  places.  It  is  usual  to  have  a  drawer  with 
a  cupboard  underneath  it.  In  the  case  ot  older  pupils  doing  more 
advanced  work  it  is  a  great  convenience  that  some  place  should  be 
provided  where  they  can  keep  their  own  apparatus  or  safely  put  away 
an  unfinished  experiment.  There  is  an  ingenious  arrangement  at 
Felstead  School  by  which  much  time  and  confusion  is  saved  ;  there  are 
under  each  working  place  three  sets  of  drawers  and  cupboards  ;  the 
cupboard  shuts  with  a  spring  lock,  and  when  shut  also  locks  the  drawer. 
The  boys  learning  chemistry  are  in  three  sets.  The  cupboards  are  so 
arranged  that  each  set  or  class  of  boys  has  one  cupboard  in  each  set  of 
three,  so  that  in  each  case  the  owner  of  the  cupboard  has  his  place  at 
the  bench  immediately  above  it,  while  the  owners  of  the  other  two 
cupboards  belong  to  another  set  working  at  a  different  time.  By  having 
different  coloured  labels  for  the  names  for  each  set  of  boys  it  is  easy  for 
the  laboratory  attendant  to  go  round  and  open  all  the  cupboards  of  the 
class  that  are  coming  in.  If  there  is  not  sufficient  space  to  allow  a 
cupboard  to  each  pupil  who  uses  the  laboratory,  room  may  be  found  to 
supply  a  fair-sized  drawer. 

WASTE  AND   DRAINAGE. 

Sinks. — The  sinks  are  made  square,  usually  with  flat  bottoms,  in 
order  that  when  required  they  can  be  used  for  pneumatic  troughs, 
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though  this  use  is  not  very  often  feasible.  They  should  be  fixed  level 
or  rather  below  the  surface  of  the  bench  in  order  that  spilt  liquids  may 
be  swept  freely  in  without  obstruction.  This  makes  their  removal  in 
case  of  breakage  somewhat  difficult,  but  if  made  of  thick  glazed  stone- 
ware this  is  an  unlikely  contingency.  A  movable  and  close-fitting 
top  is  sometimes  useful,  as  it  enables  apparatus  to  be  placed  upon  the 
top  when  necessary. 

The  important  point  in  connection  with  the  waste  from  the  labora- 
tory benches  is  to  provide  easy  access  to  every  part  of  it,  so  that  the 
obstructions  which  are  sure  to  occur  can  be  readily  got  at  and  removed. 
This  is  sometimes  done  by  merely  running  the  waste  along  open  gullies 
in  the  floor.  There  should  always  be  an  arrangement  which  will  allow 
the  waste  to  deposit  most  of  the  solid  matter  it  carries  with  it.  Professor 
Garnett  *  suggests  that  it  should  be  arranged  in  the  following  way— 
that  there  should  be  a  sufficient  space  left  in  the  centre  of  the  benches 
to  allow  of  a  man  passing  through.  This  space  serves  to  carry  the  gas 
and  water  pipes  and  the 'drainage  trough.  The  latter  may  be  made  of 
i  or  i  j  in.  red  deal  boards,  jointed  so  as  to  form  a  V  trough  about  6  in. 
deep.  The  trough  is  thoroughly  caulked  with  a  mixture  of  pitch  and  tar, 
put  on  hot,  and  this  trough  serves  to  collect  the  drainage  from  the 
sinks,  and  deliver  it  to  a  sludge  box  or  small  settling  tank  through  an 
overflow  on  one  side.  The  overflow  from  the  sludge  box  is  delivered 
into  a  similar  trough  laid  in  a  chase  in  the  floor,  which  conveys  it  to 
the  downcomer  outside  the  wall.  In  place  of  V  troughs,  semicircular 
troughs  cut  from  the  solid  in  red  deal  may  be  employed.  These  semi- 
circular troughs  are  largely  used  in  chemical  works,  and  avoid  the  joint 
of  the  V  trough.  For  the  downcomer,  best  stoneware  pipes,  salt  glazed, 
may  be  employed,  but  cast-iron  pipes  coated  with  preservative  compound 
will  last  a  very  long  time,  and  some  experiments  will  probably  be  made 
shortly  upon  the  suitability  of  enamelled  cast-iron  pipes  for  this  purpose. 
Rectangular  troughs  have  no  advantage  over  V  troughs,  and  only  offer 
a  much  larger  surface  for  the  acid  liquids  to  act  upon.  The  chases  in 
the  floor  which  may  carry  gas-pipes,  water-pipes,  pipes  for  distilled 
water,  compressed  air  for  the  blow-pipe,  and  vacuum  for  filtration 
purposes,  in  addition  to  the  drainage  troughs,  should  admit  of  being 
opened  throughout  their  whole  length  for  the  purpose  of  inspection. 

The  necessity  of  supplying  a  number  of  sinks  with  their  plumbing, 
a    costly   item    in    laboratory   fitting,   can   be  obviated   by   the   use  of 

*  The  Design  of  Technical  Schools.     Paper  read  to  the  A.  A.  by  Professor  Garnett, 
1 5th  January  1892. 
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properly-treated  wooden  troughs  or  boxes.  A  method  of  doing  this  is 
shown  in  Fig.  45.  The  ordinary  stoneware  sinks  are  replaced  by  a 
long  wooden  trough  which  runs  the  full  length  of  the  benches,  covered 
by  short  lengths  of  board  easily  removable,  so  that  it  can  be  opened 
and  made  to  form  a  sink  at  any  convenient  spot.  The  trough  is  coated 
thickly  with  a  preparation  of  tar,  and  laid  to  a  rapid  fall,  discharging 
into  a  collecting  sink,  where  any  solid  matter  is  deposited.  At  the  end  of 
the  trough  is  a  grating  to  catch  any  large  solids.  This  illustration 
shows  the  arrangement  as  working  at  the  Birmingham  High  School 
for  Girls.  A  plan  of  the  laboratory  is  shown,  Fig.  35.  This  use  of 
tarred  wood  provides  an  effective  and  economical  method  by  which  the 


« 

.«.« 

re. 



't* 

,,,.MM. 

run 

Kfffwt. 

ammnrif 

"',             J        Is"" 

I  --0  . 

r_lj 

SECTION  OF  LONG  TABLE. 


8    ! 

& 

-§- 

s 

«*% 

1 

. 

v 

« 

.  —  j 

- 

-;- 

I  — 

Q 

fJ..Q 

•p— rr  \ 


SIDE  EI.KVATION  OF  LO.M;  TAHI.K. 


CKOS-;  SECTION  OF 
Loxi;  TABLE. 


45.   DETAIL  OF  WORKING  BENCH  FROM  FIG.  35,  SHOWING  THK  USE  OF  A 
WOODEN  TROUGH  IN  PLACE  OF  SINKS. 


cost  of  fitting  up  a  laboratory  may  be  much  reduced.  It  can  be  equally 
well  adapted  to  form  large  sinks  of  the  ordinary  type.  There  should  be 
a  collecting  vessel  underneath  where  the  solid  matter  that  is  washed 
through  may  be  deposited.  This  is  arranged  so  that  it  can  be  easily 
taken  out  for  cleaning. 

For  arrangements  of  benches  and  fittings  of  a  more  advanced 
character,  a  large  amount  of  information  will  be  found  in  Mr  Robins' 
book  mentioned  above. 

Physical  Laboratories. — The  main  desideratum  in  a  physical 
laboratory  is  a  large  working  table  steady  and  free  from  vibration — a 
somewhat  difficult  matter  to  secure.  Various  methods  are  in  use— 
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stone  brackets  and  stone  or  slate  tables  built  into  the  walls,  with  and 
without  stone  brackets ;  sometimes,  where  possible,  stone  or  brick 
pieces  are  brought  up  from  the  basement  to  about  3  ft.  above  the 
floor  with  a  heavy  stone  or  slate  top.  In  these  cases  care  has  to 
be  taken  that  the  floor  boards  or  joists  should  not  be  in  actual 
contact  with  these  piers,  or  the  vibration  caused  by  persons  moving 
about  the  room  would  of  course  be  communicated  to  the  piers. 

There  is  even  more  difficulty  about  settling  as  to  the  exact  require- 
ments of  physical  than  in  the  case  of  chemical  laboratories,  as  there  is 
such  a  large  variety  in  work  done  there.  However,  as  long  as  the 
tables  are  steady  and  there  is  plenty  of  room,  it  will  probably  answer 
most  purposes.  It  is  usual  to  supply  gas  to  each  place  on  the  working 
benches  or  tables,  but  not  water  or  sinks  ;  one  or  two  large  sinks  with 
water-taps  in  convenient  places  being  generally  considered  sufficient. 
Shutters  arranged  so  that  windows  can  be  easily  darkened  quickly  are 
desirable  for  optical  work.  There  should  be  arranged  above  the 

benches  (see  Fig.  46)  a  high  framework, 
with  hooks,  to  which  can  be  attached  apparatus 
such  as  pulleys,  &c.,  for  mechanical  experi- 
ments. 

The    arrangement    of    a    room    for    quite 
elementary     work     should     be     as     simple    as 
possible.       Perhaps    the    most    important    pro- 
46.  TAIH.K  IOK  I'HNMi'.M.     vision  is  that  of  ensuring  complete  and  effectual 

supervision  ;     the     pupils    will     presumably    be 

young,  and  the  place  is  full  of  attractive  novelties — a  welcome  change 
from  the  class-rooms.  The  tables  should  be  narrow,  from  i  ft.  10  in. 
to  2  ft.  6  in.  in  width,  so  that  the  pupils  work  on  one  side  only,  and  all 
face  the  same  way  ;  this  not  only  enables  an  easy  view  to  be.  obtained, 
but  makes  it  easy  for  the  teacher  to  give  a  demonstration  at  any 
moment.  About  3  ft.  of  bench  should  be  allowed  for  each  pupil, 
and  if  possible  a  set  of  apparatus  apiece.  The  plan  of  allowing 
work  in  pairs  doubtless  economises  apparatus,  but  has  little  else  to 
recommend  it. 

To  take  twenty-four  pupils  comfortably,  and  allow  plenty  of  space 
for  the  storage  of  apparatus,  cupboards,  &c.,  the  room  should  be  about 
36  ft.  by  28  ft.* 

The  tables  for  a  room  of  this  kind  should  be  simply  tables  of  the 

*    "The  Work  Book  for  Elementary  Physics."     Alfred  Earl.     The  School  World, 
January  1904. 
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ordinary  type,  but  made  unusually  heavy  and  solid,  the  legs  not  less 
than  4  in.  square,  and  the  tops  formed  of  teak,  into  which  paraffin  wax 
can  be  ironed  at  intervals. 

In  the  physical  laboratory  at  Felstead  (see  Fig.  36)  tables  of 
this  sort  are  in  use,  and  are  not  fixed  ;  the  gas  being  supplied  by 
pendants  from  a  main  running  along  the  roof.  These  pendants  are 


47.  THE  PHYSICAL  LABORATORY,  COWPKR  STREET  FOUNDATION  SCHOOL. 

//.  Cltatficld  Clarke,  Architect. 


jointed,  and  can  be  doubled  up  to  a  height  of  7  ft.  from  the  ground 
when  the  proximity  of  iron  is  undesirable. 

Fig.  47  shows  the  physical  laboratory  of  the  Cowper  Street  School, 
the  chemical  room  of  which  was  illustrated  above.  The  benches  are 
here  fixed,  a  gas-jet  being  supplied  to  each  place,  but  not  sinks  ;  one 
large  sink  being  considered  sufficient  for  the  room.  Over  each  bench 
is  a  framework  for  the  suspension  of  apparatus  (see  Fig.  48),  while 
at  the  end  of  the  room  are  arranged  mechanical  arms  for  larger  experi- 
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ments  involving  the  use  of  considerable  weight.  A  mercury  table  is 
placed  in  one  corner.  A  specially  arranged  shelf,  secured  against 
vibration  by  being  built  into  the  wall,  is  provided  for  the  purpose  of 
experiments  involving  the  use  of  the  galvanometer.  A  demonstration 
platform  with  table  and  blackboard  completes  the  equipment. 

Biological  Room. — The  room  for  the  study  of  biology  need 
not  be  of  any  great  size,  as  the  number  of  students  taking  this  subject 
is  not  likely  to  be  large.  It  should  be  well  lit  and  well  ventilated. 
Benches,  steady  enough  not  to  be  moved  by  the  pressing  of  the  hand, 
in  the  windows,  either  low  or  provided  with  high  stools  for  the  purpose 
of  microscope  work,  are  required.  A  large  sink,  and  a  supply  of  water 
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48.   HKM  HKS  IN   PHYSICAL  LABORATORY  ILLUSTRATED  IN  FIG.  47. 


and  gas,  with  shelves,  cupboards,  &c.,  are  of  course  necessary.  A 
room  of  this  kind  will  of  course  answer  equally  well  for  the  purpose  of 
teaching  botany  or  natural  bistory. 

Lecture  Room.  —  The  lecture  room,  as  mentioned  above,  should 
be  readily  accessible  from  both  the  physical  and  chemical  laboratory. 
If  it  can  only  be  placed  in  connection  with  one,  it  is  probably  better 
to  put  it  near  the  physical  laboratory,  as  the  apparatus  that  will  be 
required  in  the  lecture-room  for  physics  teaching  is  often  very  heavy 
or  very  delicate.  Again,  if  electrical  experiments  are  being  shown,  it 
is  often  necessary  to  keep  the  apparatus  outside  till  the  moment  it  is 
required,  in  order  to  ensure  of  its  being  of  the  necessary  dryness,  &c. 
In  large  institutions  it  is  of  course  necessary  that  the  lecturer's  table 
should  be  absolutely  free  from  vibration,  and  so  this  room  is  usually 
placed  on  the  ground  floor.  But  the  elaborate  arrangements  necessary 
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to  ensure  this  and  the  other  devices  and  contrivances  found  in   such 
rooms  are  hardly  necessary  in  an  ordinary  school  lecture-room. 

The  table  should  be  of  considerable  length,  but  it  is  of  little 
use  making  it  of  much  depth  ;  3  ft.  will  probably  be  sufficient,  as 
apparatus  can  only  be  exhibited  in  one  row.  It  should  be  fitted 
with  two  or  three  gas-jets,  a  sink  with  a  movable  top,  and  a  down- 
draught  fume  closet.  In  the  table  shown  in  Fig.  49  there  is  a 

large  sink  with  a  movable  cover 
to  turn  over,  shown  by  dotted 
lines ;  the  back  of  the  table 
is  fitted  with  cupboards,  &c., 
and  the  position  of  the  black- 
board is  shown.  Fig.  50  shows 
a  simpler  form  of  lecturer's 
table  for  physical  lectures. 

There  should  be  some 
space  left  between  the  lecturer's  table  and  the  wall  behind  ;  this  is 
necessary  both  to  allow  plenty  of  room  for  the  master  and  his  assistant, 
and  for  certain  experiments,  such  as  for  instance  where  a  beam  of 
light  is  thrown  from  a  galvanometer  on  to  a  scale  upon  the  wall. 
Eight  feet  is  not  perhaps  too  much.  The  light  should  of  course  be 
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50.  DEMONSTRATION  TABLE. 

arranged  with  the  view  of  lighting  the  demonstration  table  and  the 
blackboard  behind  it.  If  the  lecture-room  is  on  the  top  floor,  a  lantern 
in  the  roof  will  often  provide  a  good  light.  The  windows  should  be 
arranged  with  screens  that  can  be  easily  drawn  when  it  is  required 
to  darken  the  room. 
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A  piece  of  the  wall  behind  the  demonstration  table  should  be  pre- 
pared for  the  purpose  of  magic  lantern  exhibition.  A  square  of  12  ft. 
is  large  enough  for  most  purposes,  while  1 6  ft.  may  be  regarded  as  a 
maximum.  An  excellent  surface  can  be  obtained  by  finishing  the  wall 
with  Parian  cement,  and  giving  it  two  coats  of  plain  lime  whiting. 
Across  this  the  blackboard  may  be  placed.  In  this  case  it  must  be 
movable,  and  may  be  fitted  with  the  Kelvin  principle  of  counter- 
balancing weights,  so  that  it  will  run  easily  up  and  down.  A  platform 
or  shelf  for  the  lantern  itself  must  be  provided  at  the  back  of  the  room. 
If  this  is  required  to  show  any  delicate  experiments,  it  will  be  necessary 
to  bring  a  brick  pier  up  to  carry  it,  which  must  be  kept  quite  independ- 
ent of  the  seats. 

A  few  hooks  fixed  in  the  ceiling,  or  better  still  an  opening  into  the 
room  above,  exactly  over  the  demonstration  table,  for  the  purpose  of 
suspending  apparatus,  is  often  of  great  convenience. 

The  seats  have  to  be  arranged  in  rising  tiers  in  order  that  every 
one  may  have  a  free  view  of  the  lecture  table.  This  should  be  arranged 
so  that  each  pupil  may  see  the  whole  table,  even  if  the  person  in  front 
is  two  or  three  inches  taller.  In  cases  where  the  room  is  small  and  the 
seats  have  to  1>e  brought  close  up  to  the  demonstration  table,  the  gallery 
will  have  to  be  inconveniently  steep  if  everyone  is  to  see  the  table  well, 
but  by  increasing  the  distance  the  steepness  of  the  slope  is  rapidly 
reduced.  The  table  should  be  not  less  than  5  ft.  from  the  first  row  of 
seats.  The  rows  of  seats  may  rise  from  6  to  12  in.,  increasing  in  height 
towards  the  back.  It  is  usual  to  provide  20  in.  for  each  place. 

A  small  workshop  in  connection  with  the  science  rooms  is  a  great 
advantage  ;  this  need  not  be  more  than  about  8  or  10  ft.  square.  It 
should  be  fitted  with  a  small  bench,  a  vice,  and  tools  for  working  in  tin 
and  zinc,  soldering  materials,  &c. 

Studios.  -The  main  requirements  of  a  studio  are  a  steady  light, 
which  should  be  ample  and  under  easy  control,  and  plenty  of  space. 
The  steadiness  of  light  is  usually  obtained  by  making  the  studio 
window  face  to  the  north.  Probably  the  best  aspect  is  rather  to  the  east 
of  north.  Opinions  differ  as  to  the  relative  advantages  of  top  light 
and  side  light,  but  whichever  form  be  adopted  it  should  be  carefully- 
arranged  so  that  it  comes  from  one  direction,  in  order  to  avoid  any 
danger  of  cross  lighting.  When  the  light  is  brought  in  by  a  vertical 
window  on  one  side  it  is  necessary  to  make  it  of  a  much  larger  area 
than  in  the  case  of  a  top  light.  The  sill  should  be  at  least  6  ft.  from 
the  floor. 
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A  long  narrow  room  with  a  window  running  down  one  side  often 
forms  a  convenient  shape  for  a  studio  for  school  purposes,  as  it  is  easy 
then  to  cut  it  up  by  means  of  curtains  or  otherwise  to  suit  divisions 
doing  different  work.  The  window  should  be  fitted 
with  blinds,  which  should  be  arranged  to  draw  up 
from  the  bottom,  or  curtains,  arranged  so  that  it 
may  be  easy  to  adjust  the  light  to  suit  the  various 
purposes.  The  studio  is  usually  placed  upon  the 
top  floor  in  order  to  secure  a  good  light. 

Area  Required.     This  should  be  ample.    At 
least    twice   as   much   floor    space    per  head    as    is 
51.  THE  ENGLEFIELD    requjretl     for    ;i    class-room     should     be     allowed. 

H  A^ITT 

Drawing  is  now  one  of  the  regular  school  subjects, 

so  that  the  studio  should  be  at  least  capable  of  accommodating  the 
largest  form  in  the  school  at  once.  Any  additional  space  that  can 
be  provided  will  add  much  to  its  convenience.  Where  no  storage- 
room  is  provided,  a  con- 
siderable provision  must 
be  made  for  shelves  and 
cupboards,  racks  for  draw- 
ing-boards, &c. 

A  piece  of  wood  2  or 
3  in.  wide  let  in  flush  with 
the  plaster  and  carried 
round  the  room  about  2  ft. 
above  the  dado,  as  sug- 
gested for  class-rooms, 
should  be  provided,  upon 
which  to  pin  up  drawings. 
A  useful  form  of  easel  for 
school  work  is  shown  in 

Fig-  5i- 

A  method  of  fitting  up  a  studio  for  a  large  class  doing  elementary 
work  is  shown  in  Fig.  52.*  This  provides  a  slightly  different  view  of 
the  model  for  every  pupil  in  the  class. 

*  From  the  catalogue  of  the  North  of  England  School  Furnishing  Company. 


52.  A  STUDIO  FOR  A  LARGE  ELEMENTARY  CLASS. 


CHAPTER   VI. 

SECONDARY    DAY    SCHOOL    BUILDINGS 

(Continued). 

Cloak-rooms — Question  of  one  large  Cloak-room  or  separate  Rooms  for  each  Class 
—  Pilfering  in  Cloak-rooms -Suggestions  of  a  Headmaster — The  American  System, 
Examples  of— The  Manchester  High  School — The  Blackheath  High  School — Space 
required  for  Cloak-rooms,  Lockers,  Stands,  and  Racks — Measurements  of  Stands — 
Material  for  Floor --Kindergarten  Cloak-room— The  Principal's  Room — Position 
of.  in  reference  to  Secretary,  Porter,  &c. ;  to  Entrances  and  to  Hall — Accommodation 
for  Inspectors  and  Examiners  Dining-rooms,  Position  in  Basement  or  Top  Floor 
-Si/es  necessary  for  Tables  -Distance  apart,  &c.  —The  Kitchen  and  its  Position — 
Mid-morning  I. unch  in  Ciirls'  Schools  Libraries  for  Masters  and  for  Pupils — Use 
of  the  Library  in  German  Schools — Sixth  Form  Rooms,  Arrangement  of — Differ- 
ences from  an  ordinary  Class-room — Museums,  their  Position — Opinions  on  their 
U>e  Emergency  Rooms  and  Sick-rooms — Bath-rooms — Cleaning  Rooms — 
Music  rooms,  Si/e  and  Position — Methods  of  Sound  Prevention — Practising  and 
Teaching  Rooms — Use  of  Class-rooms  for  Music  Lessons — Play  and  Recreation 
Rooms,  Si/.e  required  for— Kindergarten  Schools  and  their  Arrangements— 
Desks,  Tables,  Chairs,  &c. 

CLOAK-ROOMS. 

CLOAK-ROOM  accommodation  raises  a  number  of  debatable  points,  the 
most  important  of  which  is  that  of  the  relative  advantage  of  having 
one  large  cloak-room  with  accommodation  for  the  entire  school,  or 
whether  it  is  better  to  have  it  in  two  or  more  separate  places,  or 
finally  to  have,  as  is  commonly  done  in  America,  a  separate  cloak-room 
attached  to  each  class-room. 

The  first  plan  is  undoubtedly  the  pleasantest.  All  the  wet  clothes, 
&c.,  can  be  kept  right  out  of  the  main  part  of  the  building;  the  place 
can  be  properly  warmed  and  ventilated  ;  a  drying-room  can  probably 
be  placed  close  by  ;  and  if  the  room  is  well  planned,  and  stands  well 
arranged,  one  mistress — for  it  is  in  Girls'  Schools  that  the  question  of 
cloak-rooms  is  naturally  of  so  much  importance — can  supervise  the  whole 
room.  On  the  other  hand,  it  is  urged  that  when  most  of  the  school 
are  dismissed  together  there  is  a  great  deal  of  crowding  and  confusion  ; 
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that  it  is  not  always  possible  to  keep  a  proper  watch  upon  it ;  and  that 
in  this  way  it  offers  too  many  chances  for  one  of  the  most  annoying 
offences  of  school  life,  that  of  petty  larceny.  This  is  an  offence  in 
which  detection  is  difficult,  and  one  which,  from  the  mutual  suspicion 
and  distrust  aroused,  and  the  unpleasantness  and  evils  arising  from  the 
attempts  made  to  discover  the  offenders,  causes  great  trouble  to  Head 
Masters  and  Mistresses  of  schools  ;  so  much  so  that  they  are  generally 
willing  to  put  up  with  a  great  deal  of  discomfort  and  unpleasantness, 
and  the  unsightly  appearance  generally  attached  to  the  arrangement 
of  a  cloak-room  attached  to  each  class-room,  in  order  to  make  sure  of  an 
effectual  supervision,  which  would  render  pilfering  impossible.  In  large 
Day  Schools  where  the  pupils  are  drawn  from  very  different  classes  of 
society,  however  good  the  tone  of  the  school,  there  will  be  from  time  to 
time  children  who  will  be  only  too  quick  to  avail  themselves  of  any 
•opportunities  of  the  sort  that  may  occur.  A  Headmaster,*  writing  on 
Secondary  School  planning,  suggests  that — 

"The  remedy  is  to  abolish  the  central  cloak-room  altogether,  and 
instead  of  it  to  attach  a  separate  cloak-room,  and  put  it  in  charge  of  the 
master  who  teaches  in  that  room.  It  should  be  about  6  ft.  wide,  and 
should  run  the  whole  length  of  the  class-room.  It  may  be  9  ft.  high,  or 
it  may  be  carried  up  the  full  height  of  the  class-room.  It  should  be  sepa- 
rated from  the  class-room  by  a  wooden  screen,  pierced  with  a  continuous 
window,  and  the  master  should  be  so  placed  that  he  can  command 
every  part  of  it.  It  should  be  thoroughly  well  lighted  by  an  external 
window,  and  be  heated  by  hot-water  pipes,  so  that  wet  coats  may  be 
dried.  There  should  be  two  doors,  both  leading  back  into  the  class-room 
and  not  into  a  corridor  or  the  hall." 

This  arrangement  is  carrying  the  system  often  adopted  in 
America  a  step  or  two  further  (see  below,  Fig.  54),  and,  while 
perhaps  possible  in  an  Elementary  School,  would  hardly  be  tolerated 
in  the  Secondary  Schools  of  this  country.  Even  if  the  assistant 
teachers  did  not  object,  there  would  be  a  considerable  number  of  in- 
conveniences attached  :  the  unsightly  appearance  in  the  class-room  ; 
the  smell  of  clothes,  especially  in  wet  weather,  which  would  inevitably 
come  into  the  class-room  ;  the  loss  of  space,  which,  as  it  is  to  be  6  ft. 
wide  with  an  external  window,  must  be  taken  off  the  aspect  chosen  for 
the  class-rooms  ;  and  finally,  the  almost  hopeless  confusion  that  would, 
under  certain  circumstances,  ensue  at  the  end  of  lesson  time,  especially 
if  the  school  were  at  all  full.  In  case  of  a  class  which  spent  the  last 


*  The  Builder,  4th  January  1890. 
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hour  in  the  studio  or  chemical  laboratories,  either  the  form  master  would 
have  to  be  back  in  the  empty  class-room  to  see  his  class  take  their  coats 
and'hats  (for  the  only  entrances  were  to  be  from  the  class-room),  or  else 
it  might  happen  that  some  division  was  being  taken  in  the  room,  in 
which  case  the  disturbance  would  be  considerable.  In  a  German 

School,  where  the  classes 
are  not  reclassified  or 
divided,  it  would  no  doubt 
be  easy  to  manage  some 
such  plan,  or  in  America, 
where  this  system  is  com- 
monly found,  where  each 

rw.tvm  /  H'tv  *  "  51  S  *  V     *t-vnr\  f~\wi  i  *i      i  i    *  1 

imi;;';;i,,    '  ***  '^TWIT"^^!   1)U'  regular  seat 

»    "|Mi!»  COR  RID  IK         'ifl||||n  ty  ,':    in  one  of  the  large  school- 

53.  SHOWING  CLOAK-ROOMS  AS   I'ASSAGKS  TO         rooms'  but  .ft   would   surely 
CLASS-ROOMS.  be  difficult  in  a  school  orga- 

nised  on    the   lines   of   our 

Secondary  Schools.  The  proposal,  however,  shows  to  what  lengths 
the  heads  of  schools  are  willing  to  go  to  obtain  really  effectual  cloak- 
room supervision, 

The  American  system  of  providing  cloak-rooms  in  the  form  of 
passage- rooms  to  the  class-rooms  has  not,  as  far  as  I  am  aware,  been 
yet  tried  in  this  country.  In  that  country  the  usual  plan  (see  Fig.  53)  is 
to  have  an  entrance  both  to  the 
cloak-room  and  the  class-room,  so 
that  access  can  be  gained  to  either 
one  without  necessarily  going 
through  the  other.  But  in  many 
cases  the  only  access,  as  mentioned 
above,  to  the  cloak-room  is  through 
the  class-room  itself  (see  Fig.  54). 
Sometimes,  as  in  Fig.  368,  there  is 
a  sort  of  cupboard  each  side  of  the 
door  of  the  hall  itself,  or  rather  54 
the  wide  corridor  is  cut  up  into 
small  cloak-rooms  (see  Fig.  165), 
practically  turning  the  hall  into  a  cloak-room  ;  but,  whatever  plan  is 
followed,  there  is  a  separate  cloak-room  to  each  class. 

Mr  Briggs,  in  "  Modern  American  School  Buildings,"  strongly 
advocates  the  use  of  partitioned  hat  and  cloak  rooms  placed  in  the 
main  hall  of  the  building,  suggesting  further  that  the  upper  parts  might 
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be  wire-netted  in  order  to  make  supervision  more  easy.  It  will  often 
be  noticed,  on  looking  at  plans  of  American  Schools,  that  the  greater 
part  of  the  main  hall  is  taken  up  with  the  cloak-room  arrangements. 
There  would  be  strong  objection  to  any  similar  plan  being  adopted  in 
this  country,  where  every  effort  is  made  to  keep  the  floor  space  of  the 
assembly  rooms  or  halls  as  free  as  possible. 

At  the  Manchester  High  School  for  Girls  there  is  an  arrangement 
adopted  after  careful  inspection  of  American  plans,  and  after  visits  to  a 
number  of  their  schools  (see  Fig.  55),  by  which  there  is  a  double  cloak- 
room arranged  to  every  class-room,  placed  on  the  opposite  side  of  a 
wide  (18  ft.)  corridor,  each  cloak-room  also  containing  a  water-closet 
disconnected  from  the  building  by  a  lobby.  The  accommodation  allowed 
for  cloak-rooms  is  on  a  lavish  scale,  and  few  schools  would  be  now  able 
to  afford  the  expense  of  such  a  scheme.  The  doors  leading  into  these 
rooms  are  cut  off  at  a  height  of  3  ft.  6  in.  to  allow  of  supervision.  The 
Headmistress,  Miss  Burstall,  speaks  very  highly  of  the  comfort  and 
success  of  this  arrangement.  But  the  expense 
involved  has  probably  prohibited  its  general 
adoption,  and  also  perhaps  the  rather  unsightly 
appearance  in  looking  down  the  corridor ;  for 
though  this  school  has  been  built  some  twenty 
years,  it  has  not,  to  my  knowledge,  been  tried  in 
any  other  Girls'  Schools,  and  certainly  has  not 
been  adopted  to  any  considerable  extent. 

At   the  Blackheath   High  School  for  Girls 

the  plan  has  been  tried  of  a  long  cloak-room  running  along  a  corridor 
in  the  basement,  divided  into  a  number  of  small  rooms  corresponding 
to  classes.  This  obviates  some  of  the  disadvantages  in  the  way  of 
crowding. 

However,  the  plan  most  usually  adopted  now  is  to  have  one  or 
two  large  rooms  fitted  up  as  cloak-rooms,  as  near  the  pupils'  entrance 
as  can  be  conveniently  arranged,  and,  provided  that  sufficient  outside 
window  space  can  be  given,  there  seems  little  objection  to  their  being 
placed  in  the  basement,  while  there  are  many  advantages  arising  from 
such  a  position,  for  they  occupy  space  that  cannot  well  be  used  for  any 
other  purpose,  and  are  kept  well  away  from  all  the  parts  of  the  building 
used  for  school  purposes. 

As  regards  the  space  required,  there  is  very  much  less  given  or 
required  as  a  rule  in  Boys'  Schools  than  in  Girls'.  In  a  great  many 
Boys'  Schools  no  regular  cloak-room  is  to  be  found.  At  the  Mercers' 
School  in  Holborn,  rebuilt  in  1894,  boys  are  expected  to  use  the 


132  SECONDARY    DAY   SCHOOL   BUILDINGS. 

lockers,  of  which  every  boy  has  one,  arranged  in  the  corridors.  These 
are  of  sufficient  height  to  allow  of  pegs  upon  which  coats  can  be  hung, 
and  umbrellas  put  inside,  while  providing  a  shelf  above  for  books,  &c. 
They  are  raised  3  in.  from  the  floor.  The  bottom  of  the  locker  is  per- 
forated to  allow  wet  umbrellas  to  drain  into  a  channel  arranged  under- 
neath, while  a  hot-water  pipe  runs  through  all  the  lockers.  The  same 
plan  is  in  use  at  St  Paul's,  West  Kensington.  At  Bedford  Grammar 
School  there  are  pegs  for  hats  and  caps  in  the  small  passages  which  lie 
between  the  class-rooms  and  the  hall  (see  Fig.  71).  Of  course  this  is 
partly  a  Boarding  School,  and  when  the  boys  come  from  boarding- 
houses  close  to  the  main  block  of  the  school  building  they  have  prob- 
ably only  a  cap,  and  not  always  that,  to  dispose  of.  This  can  usually 
find  a  refuge  in  the  boy's  pocket. 

I  n  the  case  of  Girls'  Schools  much  more  elaborate  arrangements 
arc  necessary.  The  cloak-room  must  not  only  provide  room  for  the  dis- 
posal of  hats,  coats,  &c.,  but  pigeon-holes  or  shelves  must  be  provided 
for  every  girl  attending  the  school,  for  the  purpose  of  holding  a  pair  of 
boots  or  shoes.  Facilities  must  also  be  provided  for  the  purpose  of 
changing  their  boots,  and  it  must  be  so  arranged  that  they  can  do 
so  in  considerable  numbers  without  confusion. 

Dimensions  for  Cloak-rooms.— In  fitting  up  a  room  for  a 
cloak-room  it  is  usual  to  have  the  fittings  placed  against  the  wall  space 
as  far  as  that  is  available,  and  to  get  the  additional  accommodation 
required  by  placing  stands  across  the  room.  These  would  be  arranged 
with  a  seat  each  side,  separated  by  a  screen  with  the  necessary  pegs  on 
each  side.  The  hooks  or  pegs  should  be  at  least  12  in.  apart.  The 
width  of  a  stand  with  seats  and  pegs  each  side  may  be  calculated 
at  1 8  in.  These  should  not  stand  closer  together  than  from  6  to  7  ft.. 
to  avoid  disorder  in  moving  about.  At  the  ends  of  the  stands  which 
come  opposite  the  wall  there  should  be  a  clear  space  of  from  4  ft.  to 
4  ft.  6  in.  Taking  these  dimensions,  it  will  be  found  that  it  is  necessary 
to  allow  between  4  and  5  sq.  ft.  of  cloak-room  per  pupil,  the  exact 
amount  depending  on  the  amount  of  wall  space  that  can  be  devoted 
to  fittings  after  allowing  for  windows,  doors,  &c.  Of  course  where 
there  is  plenty  of  room  it  is  a  great  advantage  to  allow  a  larger  space. 
This  will  make  supervision  easier,  and  prove  a  great  boon  when  a  large 
number  require  to  use  the  room  at  once. 

At  the  Birmingham  High  School,  where  the  cloak-rooms  and 
lavatories  are  particularly  spacious  and  well  arranged,  there  is  one 
large  cloak-room  measuring  68  by  30  ft.,  the  number  of  the  school 
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being  300  (see  Fig.  132).  The  additional  cloak-room  accommoda- 
tion required  becomes  often  a  serious  problem  in  the  case  of  additions 
to  a  school,  a  contingency  which  should  not  be  lost  sight  of  in  the 
original  scheme.  •  In  planning  a  cloak-room,  great  care  should  be 
taken  to  have  no  awkward  corners,  i.e.,  it  should  be  possible  to 
see  the  whole  room  from  one  point.  It  should  of  course  be  well  lit, 
and  have  means  of  thoroughly  efficient  ventilation.  Hot-water  pipes 
carried  round  the  room  and  through  the  centre  of  each  stand  are  usually 
provided  to  keep  the  clothes  dry  and  well  aired,  though  it  is  not  well  to 
rely  upon  this  for  drying  things  really  wet,  for  which  purpose  there 
should  be  a  regular  drying-room  arranged  in  connection  with  the 
heating  apparatus.  The  boxes  or  pigeon-holes  for  boots  should  be 
raised  from  the  floor,  so  that  the  whole  floor  can  be  easily  washed. 
Arrangements  of  wire  racks  on  which  the  boots  are  to  be  balanced  do 
not  work  as  a  rule  satisfactorily,  the  shoes  and  boots  usually  finding  a 
resting-place  on  the  floor. 

In  order  that  washing  should  be  easy  and  quick,  the  floor  should 
be  of  some  non-absorbent  materials,  of  which  tiles  are  undoubtedly  the 
best,  both  from  the  point  of  view  of  appearance  and  health.  Unfortu- 
nately, they  are  rather  expensive. 

Cement,  although  making  in  many  ways  a  good  floor,  is  not 
suitable  for  schools,  as  it  is  easily  kicked  or  rubbed  off,  making  an 
unpleasant  and  deleterious  dust.  Wood  blocks,  though  not  drying  so 
rapidly,  are  preferable.  Asphalte  seems  inclined  to  wear  rough  and 
unevenly. 

In  speaking  of  cloak-rooms  with  reference  to  American  Schools, 
Mr  Shaw  strongly  advocates  a  special  cloak-room  to  each  class-room, 
and  suggests  that  in  fitting  up  a  cloak-room  the  best  plan  is  to  have  a 
shelf  1 5  in.  wide  supported  on  strong  brackets  right  round  the  room 
5  ft.  from  the  floor,  on  the  under  side  of  which,  about  15  in.  apart,  and 
about  the  middle  of  the  shelf,  double  coat-hooks  are  screwed,  thus 
ensuring  a  complete  circulation  of  air  about  the  clothing.  They  are 
blocked  out  from  the  wall  to  allow  circulation  of  air,  and  curved  in  at 
the  bottom  so  that  the  room  may  be  easily  swept.*  The  stands  shown 
in  Fig.  298  provide  for  a  thorough  circulation  of  air,  while  preventing 
the  clothes  from  contact. 

In  schools  where  there  is  a  Kindergarten  there  should  be  a  separate 
cloak-room  for  that  department  in  close  connection  with  it,  and  also 


*  Cloak-rooms  for  Elementary  Schools  are  further  considered  when  dealing  with  the 
plans  of  such  schools. 
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separate  lavatory  and  necessary  W.Cs.  attached.  When  planning 
the  Kindergarten  cloak-room,  it  should  be  remembered  that  it  is  usual 
to  send  a  nurse  or  maid  to  fetch  the  children,  so  that  some  convenient 
place  may  be  arranged  in  which  they  can  wait  instead  of  a  draughty 
corridor. 

Lavatories  and  sanitary  conveniences  are  treated  together  in  the 
chapter  dealing  with  sanitation. 

PRINCIPAL'S   ROOM. 

The  position  of  the  Head  Master's  or  Mistress's  room  is  a  matter 
requiring  some  consideration.  It  is  usually  found  close  to  the  main 
entrance,  which  is  generally  an  excellent  position  for  the  purpose  of 
visitors  to  the  Headmaster.  It  should  also  be  as  near  as  can  con- 
veniently be  managed  to  the  platform  end  of  the  hall  ;  firstly,  so  that 
the  Headmaster  can  gain  his  place  on  the  platform  with  the  least 
possible  waste  of  time  and  trouble,  and  further,  because  in  cases  of 
functions  of  any  kind  it  is  usual  for  persons  who  are  to  occupy  positions 
on  the  platform  to  collect  in  the  Head  Master's  or  Mistress's  room.  At 
the  Mercers'  School  in  Holborn  the  Headmaster  has  a  door  leading 
directly  on  to  the  platform  from  his  room,  and  mentioned  it  as  a  par- 
ticularly convenient  arrangement  (see  Fig.  124).  There  should  be  in 
close  connection  with  this  room  a  Secretary's  room  and  a  small  waiting- 
room,  and  also  a  lavatory  and  closet.  In  larger  schools  there  will  be 
also  a  Clerk's  office  connected  with  the  Secretary's  room.  The  Head- 
master's room  and  Secretary's  room  should  be  in  close  connection,  there 
being  continual  need  for  communication,  either  leading  from  one  to  the 
other,  or,  as  is  sometimes  the  case,  having  communication  by  a  hatch 
or  window.  In  small  schools  where  space  is  an  object,  the  Secretary's 
room  has  to  serve  for  a  waiting-room.  The  room  for  the  Head  Master 
or  Mistress  should  not  be  too  small,  a  mistake  not  infrequently  made. 
It  often  happens  that  the  Head  Master  or  Mistress  may  wish  to  take  a 
small  class  or  division  there.  Where  a  Committee-room  is  provided, 
it  is  often  conveniently  put  next  the  Secretary's  room  ;  or  it  may  serve 
for  the  Secretary's  room,  being  only  required  for  Committee  or  Board 
meetings  at  considerable  intervals.  There  should  of  course  be  lavatories 
attached.  In  the  plan  of  the  City  of  London  School  (Fig.  112)  a  con- 
venient arrangement  is  shown.  It  will  be  noticed  that  there  is  a  small 
turret  staircase  leading  from  the  Committee-room  directly  to  the  plat- 
form in  the  great  hall.  It  is  difficult  to  find  any  common  plan  for  the 
arrangement  of  these  rooms  ;  but  usually,  close  to  the  main  entrance  of 
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the  school,  are  found  accommodation  for  the  Headmaster,  Secretary, 
Secretary's  office,  and  the  porter,  and  the  more  easy  the  communication 
the  better.  There  is  an  additional  consideration  in  the  case  of  Girls' 
Schools  which  should  not  be  lost  sight  of,  and  that  is  the  accommodation 
for  Examiners  and  Inspectors  when  visiting  the  school.  In  very  large 
establishments  there  will  no  doubt  be  found  separate  accommodation 
provided,  but  in  schools  where  in  planning  every  square  foot  has  to  be 
zealously  looked  after  it  would  not  be  possible  to  make  provision  for 
such  an  occasional  need.  Of  course  the  waiting-room  can  well  serve 
for  this  purpose,  but,  as  the  Examiners  probably  spend  the  day  in  the 
school,  some  provision  should  be  made  for  their  comfort.  In  case  no 
space  can  be  spared  to  provide  a  lavatory  for  the  waiting-room,  the 
most  economical  plan  is  probably  to  arrange  that  the  Headmistress's 
room  and  the  waiting-room  should  both  open  into  the  same  lavatory, 
in  which  case,  by  locking  one  door  or  the  other,  it  can  be  attached  to 
either  room  as  required. 

The  telephone-board,  with  an  attachment  to  every  part  in  the 
building,  placed  in  the  Headmaster's  room,  though  occasionally  useful, 
is  probably  rather  more  a  theoretical  than  a  practical  advantage,  as 
far  as  the  class-rooms  are  concerned  ;  but  a  speaking-tube  to  the 
kitchen  or  schoolkeeper  and  the  Secretary's  room,  if  the  latter  is  not 
close  by,  is  undoubtedly  useful.  When  there  is  a  complete  system  of 
tubes,  the  Head  Master  or  Mistress  is  usually  obliged,  in  self-defence, 
and  to  avoid  continual  disturbance,  to  have  a  rule  that  all  calling  up 
should  originate  at  their  end. 

The  Principal's  room  should,  if  possible,  command  the  entrances 
to  the  school. 

DINING-ROOMS. 

A  dining-room  has  as  a  rule  to  be  provided  in  Day  Schools. 
The  number  of  pupils  staying  to  dinner  in  the  middle  of  the  day 
will  of  course  vary  considerably  according  to  the  locality  and  other 
reasons.  In  some  schools  very  elaborate  dining  arrangements  have 
to  be  made,  the  greater  part  of  the  school  staying  to  dinner.  There 
are  two  ways  of  arranging  the  dining-rooms  and  kitchens.  One,  and 
perhaps  the  commonest,  is  to  have  the  dining-room  and  kitchen  in  the 
basement ;  the  other,  to  devote  the  top  floor  of  the  building  to  this 
purpose.  There  are  many  advantages  in  the  latter  plan,  the  chief 
of  which  is  the  absence  of  any  chance  of  the  smell  getting  into  the 
school  part  of  the  building,  since  effectual  ventilation  is  easy.  And 
when  expenditure  in  the  building  is  of  importance,  it  is  possible  to 
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provide  a  light  and  cheerful  dining-room  in  the  roof,  where  the  slope 
of  the  ceiling  would  prevent  its  use  for  any  other  purpose. 

The  Newcastle  High  School  for  Girls,  recently  erected  by  the 
Girls'  Public  Day  School  Company,  has  an  arrangement  of  this  sort 
with  satisfactory-  results  (see  Fig.  126). 

At  St  Paul's  School,  West  Kensington,  where  over  200  boys 
dine  every  day,  there  are  most  complete  and  excellent  arrangements 
(see  Fig.  1 19),  also  placed  on  the  top  floor. 

In  order  to  calculate  the  amount  of  space  that  is  required  per 
head  for  the  dining-room,  the  important  point  is  the  space  taken 
by  the  table,  and  the  distance  between  the  tables  necessary  to  allow 
of  sufficient  space  for  waiting.  The  amount  of  cubic  space  is  of  less 
importance,  provided  that  the  room  can  be  thoroughly  aired,  as  it  is 
occupied  for  so  short  a  time,  but  not  less  than  10  sq.  ft.  of  floor  space 
should  be-  provided. 

The  Size  of  Tables,  &c. — The  following  short  table  gives  the 
dimensions  which  may  be  taken  to  give  sufficient  room  :— 

Ft.          In. 

Width  of  table  -  2  8 

Width  of  one  place  I  9 

Depth  of  one  place  '  4 

Distance  between  backs  of  seats  of  two  adjacent  tables  2  6 

Distance  from  wall  to  back  of  seat  3  O 

Distance  between  the  ends  of  two  adjacent  tables  2  o 


In  Fig.  56  is  shown  a 
plan  illustrating  different 
ways  of  arranging  the 
tables  and  seats.  Where 
a  seat  has  been  placed  at 

the   end   of   the    table,  a 

iii    i  i  i   i  i  i  i  i  i  i   rr~          | 

space  of  i  it.  6  in.  has  been 
left.     I  n  the  case  of  a 


56.  VARIOUS  ARRANGEMENTS  FOR  DINING-ROOM      w'cler  than   2  ft.  8  in.  this 
TABLES.  could    be   dispensed    with 

and  the  side  seats  brought 

up  to  the  end.     This  should  be  considered  the  minimum  allowance  of 
space  to  ensure  a  comfortable  room. 

The  kitchen  and  dining-room  are  on  the  top  floor  in  the 
Birmingham  High  School  for  Girls,  and,  as  the  demonstration-room 
is  close  by,  they  can  thus  be  made  use  of  in  the  cookery  instruction 
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if  required  (see  Fig.  137).  A  Headmaster,  writing  in  The  Builder* 
describes  the  dining-hall  at  the  Ecole  Monge  in  Paris.  The  boys  ate  at 
little  marble  tables.  As  soon  as  they  had  finished,  a  relay  of  servants 
carried  off  plates  and  dishes  ;  the  windows  were  thrown  wide  open  ; 
a  mighty  hydrant  was  opened,  and  a  deluge  was  sent  flying  over 
tables,  floor,  and  walls  ;  and,  in  a  moment,  crusts,  crumbs,  smells,  and 
foul  air  disappeared  in  one  gush.  The  windows  were  closed,  heat 
turned  on,  and  soon  the  hall  was  ready  for  another  batch  of  diners. 

It  is  hardly  necessary  to  lay  stress  on  the  point  that  the  kitchen 
should  be  in  close  connection  with  the  dining-room,  with  a  hatch 
making  perhaps  the  best  arrangement.  Whatever  scheme  be  adopted 
for  the  kitchen  and  offices,  it  is  of  the  greatest  importance  that  they 
should  be  thoroughly  cut  off  from  the  rest  of  the  school  building. 

Mid-morning  Lunch. — In  Girls'  Schools  it  is  usual  for  the  girls 
to  have  some  slight  refreshment  in  the  middle  of  the  morning,  taking 
as  a  rule  the  form  of  a  glass  of  milk  and  a  bun.  A  hatch  with  a  fair 
amount  of  space  round  will  serve  the  purpose  well,  and  obviate  any 
tendency  to  crushing  and  confusion.  The  large  kitchens  required  in 
Boarding  Schools  are  more  fully  dealt  with  when  considering  the 
subject  of  those  sort  of  schools. 


THE    LIBRARY. 

It  is  becoming  more  and  more  recognised  that  a  library  is  a  very 
necessary  adjunct  to  a  school,  not  so  much  in  its  older  form,  which  con- 
sisted of  a  collection  of  books,  often  very  valuable,  put  in  a  room,  to 
which  no  one  except  perhaps  one  or  two  of  the  masters  ever  went, 
but  a  library  to  be  used  continually  by  the  upper  parts  of  the  school, 
containing  all  the  books  of  reference  that  are  likely  to  be  wanted,  and 
the  books  so  selected  that  it  can  be  thrown  open  to  the  school,  or 
rather  to  such  part  of  it  as  may  be  considered  advisable  ;  for  there  is 
little  use  in  the  younger  part  of  the  school  having  access  to  a  room 
intended  for  quiet  study,  and  containing  books  for  reference,  not  for 
light  reading.  This  want  should  be  otherwise  and  fully  provided  for. 
The  chief  use  of  the  school  library  is  to  enable  those  in  the  higher 
forms  of  the  school  to  learn  to  use  books  for  themselves,  without  being 
told  exactly  where  to  look  for  anything.  This  of  course  applies  with 
equal  force  to  Girls'  Schools,  where  it  is  becoming  more  and  more  the 
custom  to  allow  the  sixth  form  to  use  the  library  as  a  room  for  working 

*  The  Builder,  4th  January  1890. 
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in  when  doing  individual  and  private  work.  There  should  be  also  a 
teachers'  library.  In  German  Schools  it  is  almost  invariable  to  find 
the  two  libraries — one  for  the  school,  the  other  for  the  teachers.  Of 
course,  when  two  rooms  cannot  be  provided,  there  may  be  certain  cases 
reserved  in  the  general  library  ;  but  the  great  point  is  that  the  library 
should  be  regarded  as  a  room  to  be  used.  Where  it  is  not  possible  to 
provide  a  separate  room  for  the  library,  it  may  be  possible  to  fit  up  a 
room  otherwise  used  with  the  necessary  shelves. 

The  sixth  form  room  at  a  pinch  will  serve  for  the  library,  as  these 
are  the  pupils  who  will  chiefly  use  it.  The  Headmistress's  room  some- 
times serves  for  the  purpose,  but  this  is  open  to  the  objection  that 
it  is  apt  to  interfere  with  the  pupils  having  the  free  use  of  it.  As 
regards  the  other  sort  of  library — that  of  fiction  and  books  for  recreation 
and  pleasure — while  it  is  perhaps  of  little  less  importance  that  there 
should  be  a  good  supply  of  the  best  books  of  this  sort,  and  that  the 
boys  and  girls  of  every  age  should  be  induced  to  read  them,  the 
position  of  their  accommodation  in  the  school  premises  is  not  of  much 
importance,  wherever  bookcases  or  shelves  can  be  conveniently  put  up. 
The  dining-room  will  often  provide  a  good  deal  of  wall  space. 

Sixth  Form  Room.  —  It  is  usual  in  Girls'  Schools  as  well  as  in 
Hoys'  Schools  to  have  what  is  known  as  a  sixth  form  room.  In 
order  to  keep  up  the  idea  of  the  difference  in  status  acquired  by  those 
who  have  reached  the  dignity  of  the  sixth  form,  and  as  it  were  to  mark 
them  off  a  little  from  the  rest  of  the  school,  and  perhaps  to  add  to  their 
feeling  of  responsibility,  and  to  a  certain  extent  to  their  authority,  this 
room  is  fitted  up  differently  to  a  class-room.  Work  is  probably  done 
at  a  large  table  with  chairs  instead  of  the  usual  desks  ;  it  is  more 
carefully  looked  after,  and  begins  to  take  on  more  the  air  of  a  sitting- 
room  than  a  class-room,  with  jealously  regarded  privileges.  However 
badly  warmed,  lit,  or  ventilated,  it  is  a  delicate  matter  to  touch  this 
room,  or  suggest  changing  to  another,  however  much  better  the  new 
one  may  be  in  every  way  :  more  especially  if  the  school  is  an  old  one, 
there  are  associations  and  memories  attached  to  the  old  room  with  which 
it  is  an  invidious  task  to  interfere.  In  building  a  new  school  the  sixth 
form  room  should  if  possible  be  arranged  to  be  a  pleasant  and  com- 
fortable room,  and  need  not  necessarily  be  on  the  pattern  of  the  other 
class-rooms. 

Museum. — A  special  room  to  be  used  as  a  museum  is  found  as  a 
rule  only  in  large  schools,  and  is  of  course  a  most  valuable  adjunct  to 
the  school ;  but  it  is  probably  only  in  the  great  Boarding  Schools  where 
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museums  of  any  size  are  found.  But  it  may  often  be  worth  while  when 
planning  a  school,  if  a  museum  cannot  be  provided,  yet  to  allow  space 
in  some  corner  or  corridor  where  cases  for  specimens  or  cabinets  can 
be  conveniently  placed.  There  is  some  diversity  of  opinion  as  to  the 
value  of  museums  in  schools.  Some  Headmasters,  who  think  that  their 
real  value  lies  in  the  collecting,  even  go  so  far  as  to  recommend  that  all 
the  contents  should  be  thrown  away  at  the  end  of  the  year.  This  of 
course  can  only  refer  to  collections  of  flowers,  stones,  &c.,  which  are 
made  by  the  school  in  its  immediate  neighbourhood.  But  unless  there 
is  some  master  or  mistress  who  will  take  an  energetic  and  continual 
interest  in  it,  a  museum  is  apt  to  degenerate  into  a  rather  forlorn  and 
miserable  place,  and  the  room  given  to  it  could,  except  in  large  buildings, 
be  probably  better  utilised  for  other  purposes.  There  is  an  interesting 
account,  illustrated  with  plans,  of  a  school  museum,  in  the  second  volume 
of  the  "  Special  Reports  "  issued  by  the  Board  of  Education. 

Emergency  Rooms. — There  should  be  in  every  Day  School  at 
least  one  emergency  room,  or  a  room  in  which  any  boy  or  girl  who  is 
unwell  can  lie  down  in  quiet,  or  where  any  pupil  who  comes  to  school 
and  being  unwell  is  suspected  of  having  some  contagious  disease,  such 
as  measles  and  scarlatina,  &c.,  can  be  isolated.  It  should  be  placed  as 
far  as  possible  out  of  the  way,  both  for  isolation  and  in  order  that  it 
may  be  quiet  and  undisturbed.  A  lavatory  attached  is  of  course  an 
advantage. 

Bath-rooms. — A  bath-room  is  sometimes  provided.  For  example, 
in  the  Birmingham  High  School  there  is  one,  and  the  Headmistress, 
Miss  Creak,  mentioned  it  as  being  very  useful  on  certain  occasions.  I 
gathered  it  was  used  chiefly  for  remedial  purposes,  in  such  cases  as 
girls  being  overcome  by  the  heat,  and  sometimes  also  when  they  had 
driven  long  distances  to  school  in  very  cold  weather.  On  the  whole 
it  seemed  that  it  was  not  very  often  that  it  was  wanted,  but  that  on 
occasion  it  had  been  of  great  service. 

Service-rooms. — Cleaning-rooms  for  brushes,  &c.,  with  hot  and 
cold  water  laid  on,  should  be  always  placed  on  each  floor  in  some  con- 
venient position.  The  lack  of  this  precaution  is  the  cause  of  a  good  deal 
of  the  trouble  that  sometimes  arises  with  school  keepers  and  cleaners 
of  school  buildings. 

Music-rooms. — Music-rooms  have  to  be  placed  as  far  as  possible 
where  the  sound  will  cause  least  disturbance.  The  usual  plan  in  Girls' 
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Schools— they  are  not  always  supplied  in  Day  Schools  for  Boys- 
is  to  have  a  line  of  them  placed  together,  allowing  as  a  rule  two 
to  every  100  girls.  The  size  should  not  be  less  than  8  by  10  ft., 
nor  is  there  much  to  be  gained  by  their  being  larger,  provided  there 
is  sufficient  room  for  the  piano,  pupil,  and  teacher.  They  should 
of  course  be  warmed.  For  teaching  singing,  a  room  twice  the  size 
at  least  is  necessary.  The  usual  plan  to  prevent  the  interference 
of  the  sound  between  the  adjoining  rooms  is  to  make  the  walls  hollow 
and  packed  with  some  material  adapted  to  stop  the  passage  of  sound  as 
far  as  possible,  asbestos,  &c.,  and  to  provide  double  doors.  It  is  worth 
remembering  that  neither  the  joists,  and  more  especially  the  floor  boards, 
should  continue  from  one  room  to  another.  I  have  more  than  once 
seen  a  row  of  two  or  more  music-rooms  where  the  most  elaborate 
precautions  to  stop  the  sound  had  been  taken  with  the  walls  and  doors, 
but  which  were  entirely  nullified  by  the  floor  boards,  which  were  con- 
tinuous. It  is  not  unusual  in  Girls'  Schools,  where  the  expenses  are 
to  he  cut  down,  to  provide  no  music-rooms,  on  the  ground  that  the 
pianos  can  be  put  in  the  class-rooms,  since  these  rooms  are  not  as  a  rule 
used  in  the  afternoon  in  such  schools.  This  plan  will  be  found  to  cause 
a  great  deal  of  inconvenience,  and  to  be  objected  to  strongly  by  both 
the  Headmistress  and  by  the  music  teacher,  owing  to  the  constant  in- 
terruptions caused  by  pupils  coming  in  for  books  and  things  left  behind, 
&c.,  or  their  having  to  be  turned  out  because  the  room  is  required  for 
some  purpose.  In  Boarding  Schools*  a  rather  larger  number  of  music- 
rooms  are  required  for  the  purpose  of  practising. 

Play-room. — Though  this  can  hardly  be  considered  an  absolute 
necessity  in  a  school,  it  is  of  the  greatest  advantage  to  have  some  such 
room  where  it  is  lawful  to  make  a  noise  during  the  recess  between  les- 
sons in  wet  weather.  A  room  of  this  sort  is  almost  invariably  found  in 
America,  even  in  the  Elementary  Schools.  It  is  not  uncommon  to  find 
in  Secondary  Schools  in  this  country  a  covered  playground  in  the  base- 
ment, of  the  same  size  and  immediately  under  the  hall.  Of  course 
where  there  is  a  gymnasium  in  the  school  it  will  perfectly  well  do  for 
this  purpose.  At  the  Birmingham  High  School  (see  Fig.  137)  there  is 
a  play-room  provided  on  the  top  floor.  This  is  the  more  necessary  as 
the  building  is  not  only  a  very  high  one,  but  there  is  no  playground 
owing  to  the  restricted  nature  of  the  site.  A  space  of  5  or  6  sq.  ft. 
per  pupil  should  be  provided  if  possible. 

*  See  below,  page  205. 
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Kindergarten  Rooms. — Where  the  Kindergarten  is  merely  an 
adjunct  to  a  school,  as  is  so  often  the  case  in  Girls'  Schools,  there  is 
little  else  required  for  the  purpose  than  a  large,  well-lighted,  cheerful 
room,  with  its  separate  cloak-room  and  offices.  In  providing  the  lava- 
tory accommodation,  it  should  be  remembered  that  there  are  usually 
boys  as  well  as  girls  to  be  provided  for.  The  room  itself  should  be  of 
ample  size,  and  face  south  or  south-east  in  order  to  ensure  plenty  of  sun 
in  the  mornings.  The  sills  to  the  windows  should  also  be  kept  low. 
This  room  is  not  as  a  rule  used  in  the  afternoon,  except  when  there  are 
student-teachers  attached  to  the  Kindergarten  for  the  purpose  of  training. 
The  ground  floor  should  always  be  the  position  for  this  room  in  order 
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to  avoid  stairs,  and  it  should  be  placed  next  the  class-room,  which  is 
devoted  to  the  transition  form,  or  first  form,  if  the  former  be  taken  in 
the  Kindergarten  room.  This  class-room  may  very  conveniently  be 
made  rather  large  and  divisible  by  a  movable  partition,  as  the  transition 
form  is  classified  with  first  one  and  then  the  other.  Where  the  numbers 
in  the  Kindergarten  are  considerable,  or  where  the  Kindergarten  is  a 
school  by  itself,  it  is  necessary  to  have  a  certain  number  of  class-rooms. 
These  need  not  be  large,  as  the  classes  are  not  likely  to  consist  of  more 
than  10  or  12,  but  there  must  be  either  a  hall  or  a  room  large  enough 
to  allow  plenty  of  space  for  the  marching  and  games  which  play  so 
large  a  part  in  a  Kindergarten  training. 

In  Germany  it  is  usual  to  supply  living-rooms  for  the  Kindergarten 
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teacher  in  the  building.  Hintrager*  gives  the  following  list  of  rooms 
for  a  Kindergarten  : — (i)  Employment  room  ;  (2)  playroom  ;  (3)  cloak- 
room ;  (4)  office  ;  (5)  living-rooms  ;  (6)  sanitary  conveniences  ;  (7)  play- 
ground and  gardens. 


58.  KINDERGARTEN  SCHOOL,  ZURICH. 

A.  Gciscr,  Architect. 

The  gardens  are  considered  an  important  part  of  the  school.  They 
should  he  shaded  by  trees,  and  provide  not  less  than  3  sq.  metres  (30  sq. 
ft.)  per  head,  and  the  whole  in  no  case  less  than  1,500  sq.  ft.t  According 
to  one  writer,  the  garden  should  be  of  large  size,  and  contain  arbours 
for  working  in,  aviaries,  a  labyrinth,  a  maze,  heaps  of  sand,  little  gardens 
for  the  children,  ponds  and  fountains.! 


59.    KlNUKRGARTEN    SCHOOL,    Zt'RICH. 

Fig.  57  shows  the  plan  of  a  small  Kindergarten  School.  This  is 
intended  to  take  in  children  as  boarders.  The  verandah  makes  an 
excellent  place  for  marching  and  playing  in  warm  weather. 


*  Bau   und   Einrichtung  von   Pflege-  und  Erziehungsanstalten  fur  die  Jugend  des 
Vorschulpflichtigen  Alters,  Hintrager. 


t  Schulhygiene,  Baginsky. 


Mutter-  und  Kindergartenbuch,  Georgens. 


KINDERGARTEN    ROOMS. 
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Figs.  58  and  59  show  the  exterior  view  and  ground  plan  of  a 
Kindergarten  School  at  Zurich. 

The  furniture  of  a  Kindergarten  room  should  be  light  and  easily 
movable.  For  the  older  of  the  children  desks  of  the  ordinary  type  are 
made,  but  usually  with  flat  tops  marked  in  squares.  The  smaller  chil- 
dren usually  sit  on  small  chairs  at  low  tables,  also  marked  in  squares 
(see  Fig.  60).  Those  with  rounded  backs  are  found  the  most  satis- 
factory and  most  comfortable  for  the  children.  The  teacher  is  supplied 


60.  TABLES  AND  CHAIRS  IN  A 
KINDERGARTEN. 


61.   TEACHER'S  TABLE. 


with  a  table  marked  similarly  with  small  squares,  and  arranged  with 
a  top  that  can  be  raised  (see  Fig.  61)  in  order  to  make  the  surface 
visible  to  the  class  in  front. 

There  is  so  much  apparatus  used  in  Kindergarten  teaching  that 
plenty  of  cupboard  room  must  be  supplied,  as  well  as  shelves  for  the 
pots  of  flowers,  aquariums,  &c.,  that  have  to  find  a  place.  It  is  as  well 
to  provide  wooden  rails  round  the  room  on  which  drawings  can  be 
pinned  up.* 


*  See  page  74. 


CHAPTER  VII. 

SECONDARY    DAY    SCHOOLS. 

PLANS    AND    DESCRIPTIONS    OF    SCHOOLS. 

Questions  as  to  what  constitute  a  Good  Plan — Test  of  a  Well-planned  School — Plans 
from  the  point  of  view  of  the  Headmaster — Remarks  of  a  Headmaster  on  School 
Planning — Ciirls'  Schools  and  Boys'  Schools — Types  of  Plans — The  Central  Hall 
System,  Advantages  and  Disadvantages  summed  up — Modifications  of  the  Central 
Hall  System — Examples  of  Schools — Colet  House  School — The  Bedford  Grammar 
School — University  College  School — Streatham  Hill  High  School — The  Sheffield 
High  School  -Brentwood  School — Aske's  School  for  Girls,  Acton — The  Victoria 
High  School,  Stockton-on-Tees — The  Hulme  Grammar  School— Hymer's  College, 
Hull  -The  Wimbledon  High  School  -The  City  of  London  School — The  Lincoln 
Grammar  School— St  Paul's  School,  West  Kensington — The  Mercers'  School, 
Holborn — The  Central  High  School,  Newcastle — School  for  250  Boys — The  High 
School  for  Girls,  Birmingham  -The  High  School  for  Girls,  Manchester — The 
Farnham  Grammar  School  -The  Judd  Commercial  School — A  Realschule — The 
XII.  Realschule,  Berlin — Die  Augustinerschule,  Hesse— Gymnasium  at  Aachen — 
Secondary  School,  Zurich— The  Brighton  High  School,  U.S.A. — The  Groton  School. 

TIIK  different  rooms  and  various  component  parts  that  go  to  make  up 
a  school  having  been  considered  in  detail  in  regard  to  their  numbers, 
requirements,  &c.,  it  is  now  proposed  to  consider  the  arrangement  of 
the  buildings,  and  the  various  methods  adopted  in  combining  them  to 
form  a  school  ;  but  before  proceeding  to  describe  and  illustrate  the 
various  types  of  school  buildings,  it  will  be  as  well  to  consider  shortly 
what  are  the  essential  points  that  go  to  make  up  a  good  plan.  Matters 
directly  affecting  the  health  of  the  scholars,  such  as  questions  of  light, 
air,  &c.,  are  not  here  referred  to.  A  school  may  be  admirably  lighted 
and  fitted  with  every  means  that  science  or  experience  can  suggest 
for  its  perfect  heating  and  ventilation,  and  yet  be  badly  planned. 
The  point  now  referred  to  is  that  of  the  adaptation  of  the  plan  to 
the  organisation  of  the  school,  and  how  far  it  assists  to  make  the 
working  of  it  efficient,  easy,  and  economical ;  how  much  the  wear  and 
tear  is  reduced  for  the  Head  Master  or  Mistress  ;  how  much  time  is 
saved  or  wasted,  in  classes  changing  their  rooms,  for  the  Principal 
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in  going  his  rounds  ;  to  what  extent  or  with  how  little  trouble  can 
he  know  or  find  out  what  is  going  on  in  any  particular  place,  or 
supervise  the  school  during  general  movements ;  how  many  extra 
masters  or  mistresses  are  required  on  duty  during  recreation,  or  in 
the  cloak-rooms  during  the  assembling  or  dismissal  of  the  school  ; 
whether  elaborate  sets  of  staircase  or  corridor  rules  are  necessary  to 
avoid  disturbance  or  crushing,  fruitful  opportunities  for  which  are 
provided  by  ill-designed  corners,  awkwardly  situated  doors,  or  narrow 
and  dark  places.  The  ideal  plan  arranges  matters  in  such  a  way  that 
all  parts  are  so  well  lit  and  so  easily  supervised  that  there  is  no  excuse 
for  disorder,  and  no  need  for  rules. 

The  cost  of  maintenance,   too,    will   be   materially    increased    or 
decreased  according  to  the  compactness  and  suitability  of  the  plan  or 
the  reverse,  but   the  chief  importance  of  careful  arrangement  in  this 
connection  is  rather  to  help  the  Head  Master  or  Mistress  in  providing 
for  the  effectual  discipline  of  the  school.      If  the  school  is  small,  or 
if  the  Headmaster  spends  all  his  time  at  work  in  his  own  class-room 
teaching,  or  coaching  a  few  brilliant  boys  in  the  top  form,  regardless 
of  what  is  going  on  in  the  rest  of  the  school,  it   is  not  of  much  use 
to    take    careful    precautions    to    provide    for    easy    supervision,    or 
facilities    for    inspection,     &c.     This    state     of    things,     however,    is 
becoming   exceptional,  and  according   to   the   custom  prevailing  now 
it  is  usual  for  the  Head  Master  or  Mistress  to  do  little  or  no  regular 
teaching    themselves,    but    to  devote  all  their   time   to  directing  and 
supervising  the   work   of  the   whole   school  ;    though   perhaps   taking 
every  form,  some  time  or  other,  to  make  sure  that  the  work  is  going 
on  properly.      In  the  Continental  Schools   it   is,  and   has  for  a   long 
time    been,    quite    exceptional    to    find    the    Headmaster    teaching    at 
all.     It    is  significant  of  this    that    his   title    is    not    Headmaster  but 
"  Director."     Not  only  has  the  Head  Master  or  Mistress  to  keep  an 
eye  on  and   be   responsible  for  the  general   discipline  of  the   school 
during    out-of-school    hours,    but    it    is    very    necessary    that    there 
should   be    some   means  whereby  information  can  be  easily  obtained 
as  to  how  matters  are  going  on  during  school  hours  in  the  different 
class-rooms,    either    that    an    eye    may    be    kept    upon    a    new    and 
untried    assistant,    or    to    see   generally    what    is    being    done.     This 
should    be    possible    without    causing    disturbance    to    the    class    by 
entering  the  room.     A  common  practice  is  to  have  the  upper  panels 
of  the  doors  of  clear  glass,  and,  while   this  is  still  strongly  objected 
to  in    many  schools,    it    is    now    frequently  found,   and  undoubtedly 
has    many    advantages.      But    even    without    this,    in    the    cases    of 
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schools  planned  with  a  central  hall,  a  Headmaster  standing  in  the 
hall  can  as  a  rule  locate  any  undue  disturbance.  These  remarks  on 
discipline  and  supervision  hardly  apply  to  what  are  known  as  the 
old  Public  Schools,  where  as  a  rule  the  class-rooms  and  boarding- 
houses  are  widely  scattered  about,  and  in  different  buildings,  the 
school  often  being  an  aggregate  of  buildings  built  at  different  times 
as  required.  The  school  discipline  itself,  too,  is  to  a  large  extent  in 
the  hands  of  the  boys  themselves. 

The  following  remarks  by  a  Headmaster  of  a  Secondary  Day 
School  describe  some  of  the  difficulties  to  be  contended  with  : — 

"  So  long,  indeed,  as  the  boys  are  shut  up  in  their  respective 
class-rooms,  the  assistant  masters  are  mainly  responsible  for  dis- 
cipline. Hut  when  the  school  is  assembled  together,  e.g.,  at  prayers, 
or  when  all  the  boys  are  entering  the  building  or  leaving  it,  then 
the  Headmaster  is  mainly  responsible.  Also  when  the  classes  are 
redistributed  at  the  change  of  lessons,  when  boys  are  passing  about 
for  various  reasons,  it  is  the  Headmaster  with  his  porter  or  disci- 
pline master  who  is  responsible.  If  you  wish  to  make  his  task  of 
supervision  difficult,  then  build  all  the  class-rooms  in  a  line  as  at 
Reading  School,  so  that  the  boys  may  have  far  to  go  in  changing 
classes  ;  and  you  may  connect  the  class-rooms  with  a  long  echoing 
corridor,  convenient  for  a  stampede,  for  hustling,  for  running  races. 
Narrow  corridors  especially  facilitate  hustling.  Also  sharp  turns  in 
a  corridor  will  bring  classes  into  sudden  collision  and  riot  at  change 
of  lessons.  Nor  will  it  be  possible  to  detect  the  ringleaders  if  the 
corridor  is  dark.  Moreover,  a  good  deal  of  quiet  bullying  may  be 
clone  in  a  dark  corridor.  \YhiIe  the  Headmaster  is  in  one  corridor 
the  riot  can  be  started  in  another.  Also  if  the  Headmaster's  private 
room  is  properly  sequestered,  the  boys  can  be  noisy  with  safety."  * 

As  the  chief  object  of  supervision  is  to  guard  against  disorder 
or  bullying,  it  is  of  great  importance  that  every  corner  of  the 
playground  and  out-buildings  should  be  easily  visible  from  the 
Headmaster's  room  or  the  assistant  masters'  common  room. .  The 
entrances  and  exits  should  be  under  observation.  This  can  well  be 
clone  by  the  porter  if  his  room  be  well  placed. 

The  differences  between  Girls'  and  Boys'  Schools  are  small, 
and  what  there  are,  are  more  in  matters  of  detail  than  in  general 
arrangement,  and,  as  far  as  the  general  organisation  of  the  school 

*  A  Paper  on  the  Planning  of  Secondary  Day  Schools,  by  a  Headmaster.     The 
Builder,  4th  January  1890. 
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is  concerned,  Girls'  Schools  are  approximating  more  and  more  to  that 
of  Boys'  Schools.  In  the  large  Public  Day  School  the  same  subjects 
are  taught  on  the  same  methods.  Classification,  distribution  of  classes, 
&c.,  and  naturally  the  questions  of  lighting,  warming,  and  ventilation, 
are  the  same  for  both,  so  that  the  two  are  here  treated  together, 
reference  being  made  to  any  features  that  are  peculiar  to  either. 

Types    of  Plan. — There   are,   roughly  speaking,  two   types    of 
plan    in    large   Secondary    Day   Schools.      (i)  Those   with    a    central 


62.  THE  ASSEMBLY  HALL,  BLACKHEATH  HIGH  SCHOOL. 
The  Girls'  Public  Day  School  Company.  E.  R,  Robson,  Architect. 

hall  into  which  the  class-rooms  open  directly.  (2)  Those  with  class- 
rooms opening  off  a  corridor,  with  the  hall  at  one  end  of  this  corridor, 
or  in  some  other  convenient  place,  but  separate  from  the  class-rooms. 

The  former  method,  i.e.,  the  central  hall  system,  is  rapidly 
gaining  favour  as  the  best  method  of  school  planning. 

The  advantages  of  the  arrangement  may  be  briefly  summed  up. 
The  central  hall  provides  the  greatest  possible  economy  of  space 
by  dispensing  with  corridors  and  passages,  which  in  the  other  type 
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of  plan  have  to  be  supplied   in  addition   to   the   necessary  space  for 
the  assembly  room. 

The  main  use  of  the  hall  being  for  the  purpose  of  rapidly 
gathering  the  whole  school  together  for  prayers  at  the  opening  of 
school,  &c.,  and  then  dismissing  them  to  their  respective  class- 
rooms, it  is  essential  that  it  should  be  easy  of  access.  By  arranging 
that  all  the  class-rooms  should  open  directly  into  the  hall,  this  access 
is  provided  with  the  minimum  loss  of  room.  Supervision  during 
movements  of  the  school  is  reduced  to  its  simplest  form.  The  Head- 
master from  his  position  on  the  platform  can  command  the  door 
of  nearly  every  class-room.  There  can  be  almost  any  number  of  rooms 
so  arranged.  For  instance,  at  Bedford  Grammar  School  (Fig.  70) 
there  are  nearly  thirty  class-rooms  opening  off  the  hall,  arranged  on 
three  floors  by  means  of  galleries.  During  school  hours  the  Head- 
master is  always  right  in  the  middle  of  everything,  and  if,  as  is 
usually  the  case,  the  upper  parts  of  the  class-room  doors  are  glazed, 
he  is  able  by  merely  walking  round  to  command  the  whole  work  of 
the  school.  In  fact,  when  the  central  hall  can  be  kept  principally 
it  not  entirely  for  the  purpose  of  assembling  the  whole  school  when 
required,  and  of  acting  as  a  passage-room,  it  seems  difficult  to  see 
how  this  plan  can  be  much  improved  upon.  But  it  often  happens 
that  the  hall  has  to  serve  a  number  of  purposes — (i)  Prayers  in 
the  morning  ;  (2)  for  the  collecting  of  the  whole  school  for  an  address 
by  the  Headmaster,  or  for  some  social  function,  such  as  prize-giving, 
&c.  ;  (3)  during  wet  weather  in  schools  where  no  covered  play-room 
or  ground  is  provided  it  has  to  serve  as  a  sort  of  recreation-room 
during  intervals ;  (4)  where  there  is  no  gymnasium,  the  apparatus 
for  gymnastics  has  often  to  be  fixed  in  it — drilling  under  instruction, 
dumb-bell  exercises,  &c.,  are  there  carried  on  ;  (5)  for  examinations, 
for  special  classes,  or  small  divisions  doing  particular  work,  or  part  of 
a  split-up  form  that  can  find  no  class-room  vacant. 

When  the  hall  has  to  serve  these  different  and  almost  con- 
tradictory purposes  the  question  becomes  more  complicated,  and 
the  advantages  of  the  plan  more  open  to  question.  For  instance, 
if  an  examination  be  going  on  in  the  hall  the  changing  of  classes 
is  obviously  disturbing  when  the  latter  acts  as  a  passage-room,  and  a 
drilling  class  can  hardly  be  carried  on  in  the  hall  with  sufficient 
absence  of  noise  to  avoid  disturbing  the  adjacent  class-rooms  ;  indeed, 
should  the  latter  be  glazed,  a  drilling  or  gymnastic  class  offers  a 
strong  counter-attraction  to  the  work  inside.  On  the  whole,  however, 
though  there  are  drawbacks  under  such  circumstances,  the  plan 
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has  so  many  strong  points  in  its  favour  that  heads  of  schools  are 
almost  unanimous  in  its  favour  when  once  they  have  tried  it.  For 
instance,  a  Headmaster  writes  : — 
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63,  64.  PLAN  SHOWING  METHOD  OF  SEPARATING  CLASS-ROOMS  FROM  A  CENTRAL  HALL. 

Basil  Champneys,  Architect. 

"  I    can   conceive    of  no    greater    happiness    for    a   disciplinarian 
than  to  be  able  from  his  own   room  to  see  every  boy  who   enters 
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or  leaves  a  class-room.  That  is  what  the  central  hall  comes  to. 
There  should  be  a  continuous  window,  about  5  ft.  from  the  ground, 
running  along  the  side  of  the  class-room  which  is  next  to  the  hall, 
so  that  the  Headmaster  as  he  goes  round  can  see  the  state  of  dis- 
cipline in  each  room  without  entering  the  room  and  disturbing  the 
class  at  its  work.  Not  that  he  wants  to  play  the  spy  on«his  staff,  but 
that  he  may  easily  see  what  are  the  classes  where  his  assistance  and 
presence  is  required  by  a  weak  disciplinarian  or  by  some  master 
newly  appointed  in  need  of  help."' 

An  interesting  testimony  in  favour  of  the  central  hall  is  given 
by  Mr  Robins  in  a  letter  to  him  from  Miss  Buss  in  reference  to 
the  new  buildings  for  the  North  London  Collegiate  School  :  "  During 
the  time  that  we  have  had  the  use  of  the  hall  we  have  found  it 

exceedingly  pleasant.     The  opening  of  the 

I  J  I  1.  _  _  i     class-rooms  directly  out  of  the  hall  is  cer- 

tainly a  great  advantage.  The  supervision 
is  much  more  easy,  as  is  the  control  of 
pupils  while  assembling  and  dismissing.  The 
light  and  ventilation  are  excellent,  far  better 
and  more  complete  than  they  would  have 
been  if  you  had  given  us  a  passage."  t 

Various  devices  have  been  resorted 
to  in  order  to  preserve  the  advantages  of 
the  central  hall  while  obviating  the  dis- 
turbance caused  by  its  use  as  a  passage- 
room.  For  example,  at  Bedford  Grammar 
School,  by  means  of  partitions,  proposed,  I  believe,  by  the  present 
Headmaster  when  the  plans  were  under  consideration,  there  are  passages 
so  arranged  that,  while  every  class  has  direct  access  into  the  hall,  there 
is  an  alternative  route  provided  by  which  it  is  still  possible  to  empty  all 
the  class-rooms  without  making  use  of  the  hall  (see  Fig.  70).  Some- 
times a  corridor  is  taken  round  the  hall  between  it  and  the  class-rooms, 
in  order  to  prevent  disturbance  by  noise  (see  Fig.  64,  taken  from  a 
competition  plan  by  Mr  Basil  Champneys).  This  plan  has  many 
advantages,  though  of  course  it  means  a  considerable  waste  of  space, 
and,  though  preserving  the  quickness  of  access,  makes  the  supervision 
less  complete.  In  Fig.  65  is  shown  an  arrangement  of  a  German 
School  where  a  somewhat  similar  plan  has  been  adopted. 

*  The  Planning  of  Secondary  Day  Schools,  by  a  Headmaster.     The  Builder,  4th 
January  1890. 

t  Technical  School  and  College  Building,  p.  206,  E.  C.  Robins. 
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Various  modifications  of  this  scheme  have  been  tried.  For 
instance,  at  the  Sheffield  High  School  for  Girls  of  the  Girls'  Public 
Day  School  Company  the  hall  is  arranged  with  a  corridor  along  its 
inner  side  (see  Fig.  91).  In  this  way  it  is  possible  to  have  class- 
rooms on  three  sides  of  the  hall  without  their  actually  opening  into  it. 
This  particular  plan  has  proved  very  satisfactory  in  use.  A  passage 
down  the  side  of  the  hall  formed  by  an  arcade  open  to  the  hall,  as  for 
example  at  Hymer's  College,  Hull  (see  Fig.  108),  or  the  Mercers' 
School,  Holborn  (Fig.  123),  is  often  found  convenient,  as  it  gives  the 
extra  floor  space  to  the  hall,  while  leaving  the  main  part  of  it  unaffected 
by  persons  passing  through. 

There  are  of  course  many  different  ways  of  arranging  the  class- 
rooms with  the  hall.  They  may  be  placed  all  round,  on  three  sides, 
or  on  two  sides,  as  may  happen  to  work  in  most  conveniently  with  the 
arrangement  of  the  building  and  the  aspect  of  the  site.  The  arrange- 
ment that  seems  most  popular  and  widely  used  at  the  present  time  is 
that  in  which  the  hall  or  assembly  room  is  placed  on  the  north  side  of 
the  building,  and  lit  from  that  direction,  the  class-rooms,  &c.,  being 
placed  on  the  other  three  sides. 

The  examples  which  are  given  below  will,  it  is  hoped,  show  most 
of  the  different  types  usually  found. 


EXAMPLES    OF    SECONDARY    DAY    SCHOOLS. 

Colet  House  School. — This  school  was  opened  in  1890  as  a 
Preparatory  Department  to  St  Paul's  School,  West  Kensington,  close 
to  which  it  stands.  The  building  is  an  excellent  example  of  the 
central  hall  system  in  its  simplest  form,  consisting  of  nothing  but  the 
hall  and  its  class-rooms,  with  the  addition  of  a  Headmaster's  room 
and  office,  and  an  assistant  masters'  room.  The  building,  which  is 
intended  to  take  400  scholars,  has  a  hall  measuring  69  by  38  ft.,  off 
which  open  the  class-rooms,  there  being  galleries  on  the  first  and 
second  floor  for  the  purpose  of  access  to  the  rooms  above.  A  staircase 
at  each  end  of  the  building  enables  the  whole  school  to  assemble  in 
the  hall  and  return  to  their  rooms  with  the  least  possible  loss  of  time 
or  chance  of  disorder.  It  is  reckoned  that  in  case  of  alarm  the  400 
pupils,  if  seated  at  work  in  the  class-rooms,  could  be  all  out  in  the 
playground  in  half  a  minute.  This  plan,  although  apparently  so  simple 
and  straightforward,  is  the  result  of  great  care  and  experience,  and  is 
essentially  what  might  be  called  a  Headmaster's  plan.  There  is  not 
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a  corridor  or  passage  in  the  building,  and  the  Headmaster  when  in 
the  central  hall  has  command  of  the  door  to  every  room  in  the  building 
except  his  own. 

The  school  is  heated  by  open  fires,  supplemented  in  the  hall  by 
hot-water  apparatus.  A  Boyle  outlet  ventilator  is  fixed  in  each  class- 
room. The  offices  stand 
away  from  the  building  in 
the  playground.  It  will 
be  noticed  that  there  is 
no  provision  for  cloak- 
room accommodation,  or 
of  hand  basins  for  the 
boys.  A  certain  number 
who  live  in  the  boarding- 
house  *  in  connection  with 
the  school,  and  situated 
close  by,  do  not  of  course 
require  anything  of  the 
kind  ;  but  as  these  do  not 
number  more  than  60,  it 
would  seem  as  though 
some  accommodation 
should  be  provided  for  the 
larger  proportion  of  the 
school. 

The  Bedford  Gram- 
mar School. — This  build- 
ing is  arranged  on  a  some- 
what similar  plan  to  the 
foregoing  example,  but  on 
a  much  larger  scale.  It 
will  be  seen  on  referring 
to  the  plans  (Fig.  71)  that 
the  building  consists  of 
thirty  class-rooms,  every 
one  of  which  has  direct  access  into  the  hall,  round  which  they  are 
arranged.  The  class-rooms  are  of  two  sizes,  the  larger  ones  capable 
of  accommodating  40  pupils,  the  smaller  about  30,  allowing  16  sq.  ft. 
per  pupil. 


68.  COLET  HOUSE  SCHOOL. 


Described  and  illustrated  post,  see  pages  237  and  238. 
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In  addition  to  the  studio  there  are  sixteen  of  the  larger  class- 
rooms for  40,  and  thirteen  of  the  smaller  for  20,  the  actual  seating 
accommodation  being  i  ,030 ;  but  of  course  it  would  be  quite 
impossible  to  work  the  school  with  anything  like  this  number.* 
There  are  in  the  school  at  the  present  time  about  800  boys,  which 
is  probably  quite  as  many  as  could  be  conveniently  managed  in  the 
building.  It  will  be  seen  on  reference  to  the  plan,  that  though  all 
the  class-rooms  have  a  direct  access  into  the  hall,  it  is  at  the  same 
time  possible  for  the  entire  school  to  get  out  if  the  doors  of  the  hall 
were  locked  and  without  passing  through  other  class-rooms,  except 
in  the  case  of  the  rooms  at  the  north-west  and  north-east  corners  of 
the  building.  This  gives  great  power  of  quickly  emptying  the  building 
in  case  of  necessity. 

The  three  floors  are  as  far  as  possible  arranged  to  correspond 
with  the  three  departments  of  the  school,  the  older  boys  being  on 
the  bottom  and  the  Junior  Department  on  the  top  floor.  The 
three  tiers  of  class-rooms  correspond  exactly,  having  the  same 
numbers  on  each  floor,  while  the  particular  Hoor  is  denoted  by  a 
letter.  Thus  any  boy  can  at  once  tell  where  his  class-room  is  or 
find  any  particular  one  without  hesitation.  The  large  galleries 
on  each  floor  are  used  when  the  school  assembles  in  the  hall,  as 
far  as  their  capacity  will  allow,  to  accommodate  the  boys  from  the 
floor  to  which  they  belong.  This  saves  a  great  deal  of  unnecessary 
movement,  and,  as  the  entire  school  assembles  twice  a  day  in  the 
great  hall  for  prayers,  every  gain  in  speed  of  movement  and 
economy  of  time  becomes  of  great  importance.  The  staircases 
are  well  placed  at  each  end  of  the  building,  and  doubled  as  far  as 
the  first  floor,  discharging,  as  has  been  mentioned  already.t  into 
a  corridor  8  ft.  wide,  increased  opposite  the  stairs  by  a  large  bay 
window,  which  provides  a  convenient  backwater  or  waiting  place 
when  two  lots  of  boys  meet.  The  boys'  entrance  is  at  the  east  end 
of  the  building,  the  door  of  which,  however,  faces  north.  It  was  found 
in  cold  weather  with  a  north-east  or  north  wind  that  very  strong  and 
unpleasant  draughts  were  caused  while  the  doors  were  open,  in  the  hall 
and  up  the  stairs.  In  order  to  obviate  this,  Dr  Philpotts,  by  doing 
away  with  a  small  extra  lavatory  for  the  use  of  the  assistant  masters — 
—there  being  besides  sufficient  accommodation  for  them  near  their 
common  room — was  able  to  make  an  extra  entrance  on  the  south  side, 
so  that  in  certain  winds  the  doors  on  the  north  are  closed,  and  those 

*  See  page  35.  t  See  page  48. 


IS6  SECONDARY   DAY   SCHOOLS. 

on  the  south  used  instead.*     This  alternative  arrangement  might  well 
be  borne  in  mind  when  planning  a  new  building. 

Every  class-room  has  a  ventilating  grate  in  addition  to  the  warming 
apparatus — Boyd's  Hygiastic  stoves  being  in  use  in  the  class-rooms- 
hopper  ventilators  over  the  doors  and  a  fresh  air  inlet  to  every  class- 
room, the  air  for  all  of  which  is  taken  from  the  south  side  of  the 
building.  The  Headmaster  spoke  warmly  in  favour  of  the  general 
scheme  and  arrangement  of  the  building.  Standing  on  the  platform 
at  the  end  of  the  great  hall,  practically  the  entire  school  is  under  his 
eye  ;  the  building  is  extraordinarily  compact,  and  any  point  in  it  can  be 
reached  in  a  few  minutes.  The  other  rooms  necessary  to  a  school,  such 
as  physical  and  chemical  laboratories,  &c.,  are  in  a  separate  building ; 
and  as  it  is  to  a  great  extent  a  Boarding  School — those  who  are  not 
boarders  live  close  by  in  the  town  or  are  attached  to  a  boarding-house- 
there  is  no  need  for  any  provision  for  cloak-rooms,  lockers,  dining- 
rooms,  &c. 

University  College  School. — As  a  further  example  of  a  large 
school  arranged  with  the  class-rooms  all  opening  off  a  central  hall, 
the  new  buildings  about  to  be  erected  at  Hampstead  by  Mr  Arnold 
Mitchell  will  serve  as  an  excellent  example.  It  will  be  seen  on  looking 
at  the  plan,  Figs.  73  and  74,  that  the  general  scheme  consists  of  a 
centre  block  with  two  wings  connected  by  a  covered  way  ;  in  these  are 
placed  on  one  side  the  cloak-rooms  for  the  senior  boys,  a  gymnasium, 
and  over  a  dining-hall,  in  the  corresponding  wing  on  the  other  side,  are 
cloak-rooms  for  the  junior  boys,  the  rest  of  the  building  being  occupied 
by  the  rooms  for  science  teaching.  It  should  be  pointed  out  that  the 
plans  show  the  school  as  originally  planned.  They  have  been  subse- 
quently modified  by  a  large  increase  in  the  size  of  the  wings,  by  which 
the  gymnasium  and  dining-hall  have  been  nearly  doubled  in  size,  as 
has  also  the  science  block.  The  general  scheme  of  the  building,  how- 
ever, remains  untouched.  It  is  obvious  that  the  arrangement  is  extremely 
compact,  and  that  the  school  will  be  easy  to  supervise  and  economical 
to  work.  The  only  objection  there  appears  to  be  to  this  form  of  plan  is 
the  difficulty  of  securing  the  best  aspect  for  all  the  class-rooms.  A 
section  which  makes  the  arrangement  clearer  is  shown  in  Fig.  75,  and 
a  perspective  sketch  of  the  building  in  Fig.  77. 

Streatham  Hill  High  School. — This  school  for  girls,  the  property 
of  the  Girls'  Public  Day  School  Company,  is  in  its  general  scheme 
similar  to  the  two  foregoing  buildings,  but  the  difference  in  detail  is 

*  This  is  not  shown  on  the  plan,  but  the  position  of  the  lavatory  can  be  seen. 
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LONGITUDINAL  SECTION. 


75.  NEW  BUILDINGS  AT  HAMPSTEAD  FOR  UNIVERSITY  COLLEGE  SCHOOL 

Arnold  Mitchell,  Architect. 


76,  NEW  BUILDINGS  AT  HAMPSTEAD  FOR  UNIVERSITY  COLLEGE  SCHOOL. 

Arnold  Mitchell,  Architect. 
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considerable.  In  the  first  place  will  be  noticed  the  large  space  devoted 
to  cloak-room  accommodation,  due  to  the  fact  that  it  is  a  Girls'  School. 
For  the  same  reason  it  is  necessary  to  have  all  the  offices  inside  the 
building.  While  the  class-rooms  are  grouped  round  the  hall,  there 
is  only  one  on  each  floor  that  actually  opens  into  it.  The  object  of 
this  is  to  keep  the  hall  as  quiet  as  possible.  The  class-rooms  are 
all  arranged  on  the  south-west  side  of  the  hall,  while  the  studio  is 
provided  with  a  north  light.  In  order  to  increase  the  accommoda- 
tion in  the  hall  for  prize-givings  and  other  functions,  the  studio  is 
so  arranged  with  a  sliding  partition  (see  Fig.  80)  that  a  number  of 
people  can  be  seated  there  with  a  view  into  the  hall.  Additional  class- 
room accommodation  has  recently  been  added  at  the  south-east  corner, 
where  the  provision  made  for  the  purpose  is  shown  on  the  plan,  and 
the  school  now  takes  nearly  300  pupils.  An  interior  view  of  the  hall  is 
shown  in  Fig.  82. 

The  High  School,  Blackburn. — Figs.  83-85  show  the  original 
design  for  this  school  ;  the  building  itself  was  not  carried  out  at  once 
in  this  form.  These  plans  provide  very  complete  accommodation  for  a 
school  of  about  400  girls.  A  covered  playground  and  gymnasium  are 
placed  in  the  basement ;  on  this  floor  is  also  placed  the  Kindergarten, 
opening  directly  into  the  garden,  with  separate  cloak-rooms,  &c.  The 
hall  is  placed  in  the  centre  of  the  building,  with  rooms  on  four  sides  lit 
by  windows  over  the  class-rooms  upon  either  side. 

The  Dewsbury  Grammar  School. — In  Figs.  86-89  are  shown  the 
plans  and  perspective  of  a  conveniently  planned  and  well-arranged 
school  to  take  some  250  pupils,  girls  and  boys.  In  the  basement 
are  found  drying  and  cloak  rooms  for  both  girls  and  boys,  with  a 
separate  staircase  for  each,  as  well  as  a  large  dining-room,  gym- 
nasium, and  workshops.  The  large  central  hall,  repeated  on  two  floors, 
gives  direct  access  into  all  the  class-rooms  on  three  sides,  being  lit 
itself  from  the  fourth.  A  staircase  is  provided  at  each  end  of  the 
building. 

The  High  School  for  Girls,  Sheffield. — This  school,  also  the  pro- 
perty of  the  same  Company,  again  shows  a  somewhat  similar  example 
to  the  last.  By  means  of  corridor  down  the  side  of  the  hall  there 
are  no  class-rooms  opening  directly  out  of  it,  though  they  are  all 
easily  accessible.  In  this  building  there  is  a  covered  playground  in 
the  basement,  in  addition  to  the  cloak-rooms,  dining-room,  kitchen, 
and  offices.  The  sanitary  arrangements  are  placed  on  two  floors, 
and,  while  easily  accessible,  are  shut  off  from  the  building  by  an 
intercepting  lobby.  The  rest  of  the  arrangement  of  the  building  can 
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be  easily  seen  from  the  plan.  This  school  has  been  opened  some 
time,  and  has  been  found  extremely  convenient  and  well  adapted  for 
its  purpose.  The  chief  feature  is  the  corridor,  which  serves  to  cut  the 
hall  off  from  the  class-rooms  so  that  it  can  be  used  for  the  purpose  of 
drilling,  singing-lessons,  &c.,  without  interfering  with  the  work  going 
on  in  the  class-rooms.  There  are  about  350  pupils  in  the  school. 


>..//.•//  7 /; 


93.  SCHOOL  AT  BRENTWOOD. 


Jov/K  filmi/fon 
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SCHOOL  AT  BRENTWOOD. 

Fred  Chancellor,  Architect. 

Secondary    School,   Rrentwood. — This  school,  now   in   process  of 
erection  for  the  Essex  County  Council,  shows  an  economically  planned 
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school  with  the  rooms  ranged  on  all  four  sides  of  a  central  hall,  from 
which  they  are,  however,  separated  by  a  corridor.  A  feature  of  the 
building  that  calls  for  notice  is  the  class-room  and  entrance  arranged 
for  girls.  This  is  intended  to  provide  for  a  class  of  about  thirty  pupil 
teachers. 

Askes  School  for  Girls,  Acton  (Figs.  97-100). — This  plan  shows  a 
commodious  and  well-arranged  school.  The  class-rooms  are  arranged 
on  the  three  sides  of  the  central  hall,  opening  directly  into  the  hall, 
but  with  doors  so  arranged  that  it  is  possible  to  pass  from  one  to  the 
other  without  going  into  the  hall.  On  the  ground  floor  are  placed  the 
cloak-rooms,  dining-hall,  and  kitchen  ;  the  Kindergarten,  with  separate 
cloak-room  and  offices  ;  form  class-rooms,  and  the  Headmistress's  room, 
staff-room,  &c.  On  the  first  floor  the  remaining  six  class-rooms, 
laboratory,  studio,  and  lecture-room.  There  is  a  covered  playground 
provided  as  well  as  a  gymnasium. 

Queen  Victoria  Memorial  High  School  for  Girls,  Stockton-on- 
7'ees  (Figs.  101-103). — This  school,  just  completed,  is  intended  to  take 
1 50  girls,  and  is  planned  in  accordance  with  the  Rules  of  the  Board  of 
Education  for  Secondary  Schools.  Every  care  was  taken  to  keep  the 
expenses  low ;  including  caretaker's  rooms,  dining-room,  and  laying 
out  of  playgrounds,  &c.,  the  cost  came  to  about  ,£46.  los.  per  head. 

The  school  is  arranged  with  two  entrances,  cloak-rooms,  &c.,  for 
the  senior  and  junior  schools  respectively,  a  Kindergarten  room  being 
arranged  close  to  the  junior  entrance.  A  special  class-room  with  a  bay 
window  is  provided  for  the  sixth  form,  while  the  four  regular  class- 
rooms are  arranged  in  a  row  upon  the  first  floor  with  the  windows  to 
the  east. 

The  offices  are  cut  off  from  the  building  by  the  lavatories,  and 
arranged  with  an  entry  from  the  corridor  as  well  as  the  cloak-rooms, 
so  that  these  can  be  locked  up  if  desired.  The  caretaker's  rooms  are 
placed  in  a  separate  block  upon  the  top  floor,  the  kitchen  being  also 
intended  to  supply  the  school  dining-room,  and  so  to  keep  the  smell  of 
cooking  well  out  of  the  building. 

Hulme  Grammar  School. — Figs.  104  and  105  show  the  ground 
plan  of  a  large  Grammar  School  for  boys  and  girls.  By  means  of  an 
arcaded  corridor  running  round  three  sides  of  the  hall  there  are  thirteen 
class-rooms  so  arranged  that  the  entrances  to  all  of  them  are  com- 
manded from  the  assembly  hall.  It  will  be  noticed  what  a  large 
proportion  the  window  space  has  to  the  wall  space,  the  latter  being 
reduced  to  merely  narrow  piers  between  the  windows. 

Hymers  College,  Hull. — The  plans  of  this  building  are  shown  in 
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101-103.  QUEEN  VICTORIA  MEMORIAL  HIGH  SCHOOL  FOR  GIRLS,  STOCKTON-ON-TEKS. 

Felix  Clay,  Architect. 
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Figs.  107  and  108,  with  a  photograph  of  the  exterior  (Fig.  106).  The 
class-rooms  are  arranged  on  three  sides  of  the  hall,  an  arcaded  passage 
being  provided  for  communication.  The  Headmaster's  room,  offices,  and 


104.  THE  HULME  GRAMMAR  SCHOOL. 

/.  \V.  Frit/i,  Architect. 

assistant  masters'  room  are  arranged  on  the  entrance  front.  This  part  of 
the  building  is  only  carried  up  one  floor,  so  that  the  windows  for  lighting 
the  hall  can  be  placed  over  it.  Lockers  are  placed  in  the  corridors 
at  each  end  of  the  hall.  Eight  class-rooms  are  arranged  on  each  floor. 


105.  THE  HULME  GRAMMAR  SCHOOL.     Plan. 

but  only  one  staircase  is  provided,  which  seems  hardly  sufficient  for  a 
school  of  this  size.  It  will  be  noticed  that  all  the  class-rooms  are  well 
lit  and  of  considerable  size. 
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The  Wimbledon  High  School  (Figs.  109-111). — All  the  previous 
examples  are  schools  in  which  the  class-rooms  are  placed  on  three  sides 
of  the  central  hall.  The  next  example  shows  the  arrangement  of  a 
building  with  rooms  on  the  four  sides  of  a  hall,  lit  from  the  top.  This 
school  is  an  interesting  example  of  economical  planning,  there  being  no 
corridors  and  no  wasted  space,  while  room  has  been  found  for  a  covered 
playground  and  ample  cloak-room  accommodation  in  the  basement. 
On  the  ground  floor  the  studio  can  be  thrown  into  the  hall  when 
additional  space  is  required,  access  to  the  class-rooms  on  the  first  floor 


1 06.  HYMKR'S  COLLEGE,  HULL. 

Bo  tier  ill,  Son,  &•  nil  son,  Architects. 

being  provided  for  by  means  of  a  gallery.  Though  a  certain  amount 
of  disturbance  is  caused  in  the  class-rooms  by  a  plan  of  this  kind  when- 
ever anything  of  a  noisy  nature  is  going  on  in  the  hall,  the  ease  of 
supervision  and  compactness  of  the  building  are  highly  spoken  of,  and 
from  an  economical  point  of  view  the  superiority  is  marked. 

The  City  of  London  School  (Figs.  112-115). — All  the  previous 
examples  are  various  types  of  the  central  hall  system.  It  is  now  pro- 
posed to  give  some  examples  of  schools  in  which  the  hall  is  treated  as  a 
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109-111.  WIMBLEDON  HIGH  SCHOOL  FOR  GIRLS. 
The  Girl?  Public  Day  School  Company. 

/.  Osborru  Smith,  Architect. 


separate  room,  with  no 
connection  with  the  class- 
rooms. The  best  known, 
if  not  the  best,  example 
of  this  type  of  plan  is 
that  of  the  City  of  Lon- 
don School.  The  archi- 
tects were  selected  by 
a  competition  in  which 
fifty  -  three  took  part. 
The  essential  feature  of 
the  plan  consists  of  a 
long  corridor  with  class- 
rooms opening  off  it  on 
two  sides,  the  hall  being 
situated  at  one  end.  The 
administrative  rooms, 
library,  Headmaster's 
room,  &c.,  are  arranged 
on  the  ground  floor, 
above  them  being  the 
great  hallrunningthrough 
two  storeys.  Underneath 
on  the  basement  level  is 
placed  a  covered  play- 
ground on  a  level  with 
the  playground,  in  which 
are  placed  the  offices, 
fives  court,  and  gymnas- 
ium. The  basement  floor 
is  taken  up  with  the 
dining-room  and  exten- 
sive cloak-rooms,  through 
which  the  pupils  gain 
admittance  into  the  build- 
ing. The  class-rooms, 
of  which  there  are  twenty, 
are  all  of  one  size,  viz., 
24  ft.  by  22  ft,  and  are 
intended  to  take  40  boys 
as  a  maximum  number. 
Their  height  is  1 4  ft.  6  in. 
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116,  117.  THE  LINCOLN  GRAMMAR  SCHOOL. 

Leonard  Stokes,  Architect. 
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The  plan  of  this  school  is  rather  suggestive  of  the  arrangement  of 
a  German  Gymnasium,  and  would  probably  serve  better  for  a  school 
organised  on  Continental  lines  than  for  an  English  School,  where  it  is 
customary  to  collect  the  school  once  or  twice  every  day  in  the  central 
hall.  The  class-rooms  are  placed  on  one  side  only  of  the  corridor,  so 
that  it  is  a  long  way  from  the  farther  rooms  to  the  great  hall,  the 
entrance  to  which  is  also  rather  cramped  for  the  rapid  movement  of 
large  numbers.  The  class-rooms  are  large  and  excellently  lit. 

The  Mercers  School  for  Boys,  Holborn  (Figs.  122-125). — This 
school,  formerly  situated  at  College  Hill,  was  in  1892  removed  to  its 
present  site  in  Barnard's  Inn.  It  is  an  interesting  example  of  a  school 


122.  THK  MERCERS'  SCHOOL  FOR  BOYS,  HOLBORN. 
The  Mercers  Company.  T.  Chatfield  Clarke  &  Son,  Architects. 

planned  on  an  awkward  site.  The  old  Inn  Hall  has  been  retained  to 
serve  the  purpose  of  a  school  dining-hall,  the  kitchens  having  been 
arranged  in  connection  with  it.  The  school  itself  lies  behind  this,  a  room 
for  the  Headmaster  having  been  arranged  close  to  the  end  of  the  hall, 
with  a  door  on  to  the  back  of  the  stage.  There  is  a  large  and  handsomely 
decorated  hall  measuring  some  70  ft.  in  length.  By  utilising  a  narrow 
piece  of  waste  ground  down  the  side  of  the  hall,  upon  which  no  building 
of  any  height  could  be  placed  owing  to  some  old  rights  of  light,  the  archi- 
tect was  able  to  provide  an  arcaded  corridor  to  serve  as  a  passage  to  the 
rooms  beyond.  A  locker  for  each  boy  is  provided,  these  lockers  being 
placed  along  the  corridors,  as  in  the  case  of  St  Paul's  School  mentioned 
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123-125.  SCHOOL  FOR  BOYS,  BARNARD'S  INN. 
he  Mercers'  Company.  T.  Chatfield  Clarke  &•  Son,  Architects. 
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above.  Over  the  hall  are  placed  three  class-rooms  on  both  the  first  and 
second  floor,  the  remaining  rooms  being  in  a  block  at  the  end,  under 
which  is  a  covered  playground  for  use  in  wet  weather.  The  school  has 
accommodation  for  300  boys.  The  block  of  buildings  have  been  care- 
fully placed  in  order  to  interfere  as  little  as  possible  with  the  playground. 
In  the  corner  is  placed  a  building  of  three  floors.  The  room  on  the 
ground  floor  could  serve  as  a  class-room  if  required,  but  is  used  now 
for  a  lunch-room  for  those  boys  who  bring  their  own  lunch  with  them, 
and  where  they  can  be  supplied  with  tea  and  coffee  by  the  caretaker, 
who  has  a  room  next  door.  Above  this  is  a  well-fitted  chemical  labora- 


126.  THE  CENTRAL  HIGH  SCHOOL  FOR  GIRLS,  NEWCASTLE. 
The  Girls'  Public  Day  School  Company.  Oliver,  Leeson,  &•  Woods,  Architects. 

tory  for  practical  work,  the  physical  laboratory  being  in  the  main 
building.  On  the  top  floor  is  placed  a  studio.  The  class-rooms 
measure  24  by  23  ft.,  and,  as  they  are  not  intended  to  take  more  than 
30  boys,  they  provide  ample  room  ;  they  are  lit  by  electric  light. 

The  Central  High  School  for  Girls,  Newcastle. — This  school  (Figs. 
126-129),  recently  erected  by  the  Girls'  Public  Day  School  Company, 
shows  a  school  arranged  with  the  dining-room  and  kitchen  upon  the  top 
floor.  The  main  bulk  of  the  class-rooms  are  placed  upon  either  side  of 
a  wide  corridor  on  the  first  floor.  This  is  lit  from  the  ends  as  well  as 
by  borrowed  light  from  the  class-rooms,  and,  as  the  doors  of  the  class- 
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rooms  are  glazed,  the  Headmistress  can  easily  supervise  the  work  of 
the  school.  The  cloak-rooms  are  placed  in  two  divisions  for  the  Senior 
and  Junior  Department  of  the  school.  This  has  been  found  a  convenient 
school  in  practice,  and  is  very  economically  arranged. 

School  for  250  Boys. — Figs.   130  and   131   show  two  floors  of  a 
design  for  a  school  to  take  from  250  to  300  boys.     The  older  boys  are 
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130,  131.  SCHOOL  KOR  250  Hovs. 

provided  with  lockers,  a  small  common  cloak-room  being  arranged  for 
the  junior  boys.  The  class-rooms  have  been  arranged  in  order  to  secure 
a  suitable  aspect  to  the  south-east,  as  well  as  a  left-hand  light.  There  are 
four  class-rooms  on  the  second  floor,  approached  from  a  gallery,  while 
the  rooms  for  science  and  art  teaching  are  placed  on  the  top. 

The  High   School  for  Girls  at  Birmingham  (Figs.    132-137).— 
Another  example  of  a  school  on  a  restricted  site  is  that  of  the   High 
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J.  A.  Chatwin,  Architect. 
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School  for  Girls  (Edward  VI.  Foundation)  at  Birmingham.  This  is  a 
very  completely  equipped  school,  a  very  liberal  allowance  in  the  way 
of  rooms  and  space  having  been  given.  In  order  to  provide  enough 
area,  it  has  been  necessary  to  carry  the  building  to  a  considerable 
height.  It  consists  of  six  floors,  one  of  which,  a  mezzanine  floor,  is 
not  used  for  educational  purposes,  and  is  consequently  of  less  height. 
Owing  to  the  somewhat  awkward  and  very  restricted  nature  of 
the  site,  it  was  not  possible  to  provide  any  playground.  The  girls 
are,  however,  able  to  use  the  large  gymnasium  belonging  to  the 
Boys'  School  next  door  at  certain  times.  In  the  basement,  be- 
sides the  living  -  quarters  for  the  caretaker,  are  the  cloak-rooms, 
lavatories,  and  offices.  The  arrangement  of  these  is  particularly  worthy 
of  notice.  There  is  a  staircase  clown  by  which  the  pupils  enter  the 
building.  When  they  have  taken  off  their  boots  and  cloaks  they  enter 
the  school  part  of  the  building  by  another  staircase,  so  that  no  dirt  is 
brought  into  the  building.  Both  the  lavatories  and  the  cloak-rooms 
are  spacious,  making  supervision  easy,  and  avoiding  all  chance  of 
crushing  and  confusion.  Owing  to  the  shape  of  the  site  there  has 
to  be  a  corridor  to  the  entrance.  This  is  carried  right  through  the 
building,  with  the  rooms  opening  off  it  on  either  side.  One  staircase 
is  used  for  ascent  and  one  for  descent.  Above  the  ground  floor  is  a 
mezzanine,  in  which  are  placed  all  the  rooms  for  the  accommodation 
of  the  staff,  as  well  as  the  library.  Above  this  on  two  tloors  are  found 
the  remainder  of  the  class-rooms.  There  are  very  complete  facilities 
for  science  work,  the  teaching  of  which  is  made  a  considerable  feature 
in  the  school.  On  the  top  floor,  in  addition  to  the  chemical  labora- 
tory, is  the  dining-room  and  kitchen,  and  the  cookery  instruction  room, 
which  is  fitted  with  an  ingeniously  arranged  demonstration  table  having 
a  gas  stove  in  the  centre.  On  the  top  floor  is  also  a  large  room  which 
is  used  as  a  playroom  during  the  intervals,  &c.  This  room,  always 
useful,  is  in  this  school  almost  a  necessity,  since  there  is  no  playground. 
A  feature  worthy  of  notice  is  the  service-room  for  cleaning  purposes  on 
each  floor,  with  both  hot  and  cold  water  laid  on.  Lavatory  accotnmo- 

J 

dation  is  also  provided  on  each  floor.     This,  again,  is  rendered  necessary 
by  the  great  height  of  the  building. 

Tke  High  School  for  Girls,  Manchester  (Figs.  138-141).  This 
is  an  interesting  example  of  a  school  planned  on  the  corridor  system. 
The  most  noticeable  feature  in  this  building  is  the  arrangement  of  the 
cloak-rooms.  This  has  already  been  described,  and  need  not  be  dis- 
cussed again  here,  but  it  should  be  pointed  out  what  a  very  large 
amount  of  space  is  required  for  this  scheme  of  cloak-rooms.  In  this 
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particular  case  these  cloak-rooms  would,  if  all  thrown  into  one,  make  a 
room  measuring  100  by  36  ft.  There  are  large  playrooms  placed  in 
the  basement.  These  are  used  for  drilling,  gymnastics,  &c.  The 
equipment  for  science  teaching  is  on  a  liberal  scale  and  well  arranged. 

The    Farnham    Grammar    School  (Figs.    142-144). — This    is   a 
valuable  example  of  a  moderate-sized  school  for  about  100  boys,  both 


Sca/c  a/  fit* 

142-144.  THE  FARNHAM  GRAMMAR  SCHOOL. 

Jiiniis  .2-"  Richards , 
Architects  to  the  Surrey  County  Council  Education  Committee. 

on  the  score  of  convenience  of  arrangement  and  economy  in  cost  of 
construction.  The  school,  now  in  course  of  erection,  was  planned  for 
the  Surrey  County  Council  Education  Committee  by  their  Architects, 
Messrs  Jarvis  &  Richards.  The  whole  building,  comprising  four  class- 
rooms, opening  off  an  assembly  hall,  physical  and  chemical  laboratory, 


now  n/n 


145,  '46-  THE  JUDD  COMMERCIAL  SCHOOL,  TUNBRIDGE  WELLS. 

W.  Campbell  Jones,  Architect. 


GERMAN   SCHOOLS. 
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lecture-room,   art-room,    and 


dining-room, 


with 


the 


residence    for 

master,  containing  boarding  accommodation  for  twenty  boys,  was 
erected  in  accordance  with  the  Regulations  of  the  Board  of  Education 
for  Secondary  Schools  for  ,£5,600.  This  sum  includes  fireproof  floors, 
oak  staircase,  and  oak  panelling  in  the  hall. 

The  Judd  Commercial  School  (Figs.  145,  146). — This  school,  with 
class-room  accommodation  for  about  150  boys  combined  with  a  house 
for  the  Headmaster,  is  planned  so  that  the  hall  acts  as  a  disconnection 
between  the  masters'  rooms  and  the  school,  the  six  class-rooms  being 
grouped  at  the  end  of  the  hall.  A  changing-room  is  provided. 


H7,  148.  A  GERMAN  SCHOOL.     REALSCHULE. 

Reinold  l-'aher.  Architect. 


German  Schools. — Figs.  147,  148  show  a  small  and  compactly 
arranged  building  for  a  Realschule  with  seven  class-rooms  of  various 
capacities  from  36  to  50.  The  ground  floor  contains  the  servants' 
living-rooms,  masters'  rooms,  library,  and  a  large  gymnasium  which 
also  serves  for  the  purpose  of  a  hall.  The  first  floor  is  taken  up  with 
five  class-rooms  and  a  large  studio.  One  of  the  class-rooms,  having  a 
preparation-room  for  experiments  attached,  is  used  for  a  lecture-room 
for  natural  science.  This  leaves  for  school  purposes  six  class-rooms, 
which  is  the  minimum  number  for  a  Realschule,  the  course  of  instruction 
in  which  extends  over  six  years.  A  larger  school  of  the  same  kind  is 
shown  in  Figs.  149-152,  which  gives  the  plans  of  the  twelfth,  the  last 
and  most  recently  erected  of  the  Berlin  Realschulen.  The  school  is 
very  simply  planned,  the  necessary  rooms  opening  off  a  long  corridor. 
In  this  example  there  are  sufficient  class-rooms  to  enable  any  of  the 
forms  to  be  split  up  into  parallel  classes. 

In  the  Gymnasia  there  are  found  a  larger  number  of  class-rooms. 
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due  to  the  longer  course.  Fig.  1 53  gives  the  plan  of  a  recently  erected 
Gymnasium  arranged  on  the  principle  of  two  corridors  in  the  form  of  • 
an  L.  The  accommodation  in  this  school,  Die  Augustincrschnle, 
Fricdburg,  Hesse*  is  as  follows: — Four  class-rooms  to  hold  25  for 
the  preparatory  department,  nine  class-rooms  for  25  for  the  gymna- 
sial  course,  six  rooms  to  hold  45  for  the  Realschule,  and  three  reserve 
class-rooms.  The  other  rooms  comprise  a  large  lecture-room,  studio, 

singing-school,  museum, 
and  library,  conference 
and  common  rooms,  &c. 
The  floor  space  allowed 
gives  10  sq.  ft.  for  the 
younger  pupils,  and  up  to 
1 5  for  the  older.  The 
school  has  accommoda- 
tion for  730  scholars. 

T/tc  Kaiser  Wilhelms 
Gymnasium  at  Aachen 
(Figs.  154-156)  shows 
another  method  of  ar- 
rangement. The  ground 
floor  is  taken  up  by  three 
class-rooms  for  the  pre- 
paratory school,  confer- 
ence and  Headmaster's 
rooms,  school  servants' 
living-rooms,  and  the 
gymnasium,  the  rooms 
for  the  gymnasial  course 
being  placed  upon  the 
first  and  second  floor. 
The  school  is  intended 
to  take  600  pupils. 

Figs.  157-159  show 
a  combined  scheme  for  an  Elementary  and  Secondary  School  at 
Ziirich  *  arranged  in  two  blocks  connected  by  two  gymnasiums, 
between  which  are  placed  manual  training  rooms.  A  large  playground 
planted  with  trees  separates  the  two  blocks  of  buildings.  A  south-east 
aspect  has  been  obtained  for  nearly  all  the  class-rooms 

*  From  Die  Deutsche  Bauzeituiig,  3151  August  1901. 

t  From  Neuere  Stadtische  Schulhiiuser  in  Zurich,  A.  Geiser,  1901. 
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American  Schools. — Figs.  160-163  show  the  arrangement  of 
the  Brighton  High  School,  Boston.  The  basement  is  entirely  occupied 
by  the  locker-rooms  and  offices  for  the  boys  and  girls,  and  a  gymnasium 
for  each.  The  first*  and  second  floors  show  well  the  American  system 
of  large  schoolrooms,  with  smaller  rooms  for  the  actual  teaching 
called  recitation-rooms.  The  top  floor  is  devoted  to  science  and  art 
work. 
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153.    DlE   AUGUSTINERSCHULE   (GYMNASIUM),    FRIEDIiURG,    HESSE. 


The  Groton  School  (Figs.  164-166)  shows  an  American  Private 
School,  giving  a  very  full  equipment  of  rooms  planned  on  a  lavish  scale 
as  regards  room.  The  large  schoolroom,  measuring  some  80  by  42  ft., 
has  desk  accommodation  for  152  students.  A  small  number  of  cloak- 
rooms are  supplied  in  recesses  taken  off  a  wide  corridor. 


Note  the  first  floor  is  that  which  would  in  this  country  be  called  the  ground  floor. 
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154-156.  KAISER  WII.H ELM'S  GYMNASIUM  AT  AACHEN. 


157-159.  COMBINED  ELEMENTARY  AND  SECONDARY  SCHOOLS  AT  ZURICH. 

^4.  Geiscr,  Architect. 
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The  organisation  of  American  Schools  is  practically  the  same  for 
the  different  grades,  the  Primary,  Grammar,  and  High  Schools  all 
forming  part  of  one  course.  This  approximates  more  to  our  modern 
system  of  Board  Schools  than  to  that  of  the  continually  reclassified 


160-163.  THE  BRIGHTON  HIGH  SCHOOI,  BOSTON,  U.S.A. 


E.  M.  ll'Meel-srigkt,  Ankiteit. 


Secondary  School  of  the  present  day.  so  that  the  comparison  between 
American  school  buildings  and  those  of  this  country  has  been  dis- 
cussed at  greater  length  when  dealing  with  the  Elementary  Schools  of 
the  two  countries  (see  pages  364  ct  seq.\ 
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1 66.  THK  GROTON  SCHOOL,  U.S.A. 


For  further  examples  of  Uay  Schools,  see— 

'/'li<  figures  in  largt  type  refer  to  valiants,  the  others  to  pages. 
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CHAPTER   VIII. 

PUPIL  TEACHERS'  CENTRES  AND 
TRAINING  COLLEGES. 


Pupil  Teachers'  Centres — Great  Want  of  Suitable  Arrangements — Use  of  Secondary 
Schools — London  P.T.  Centres — Training  Colleges — General  Treatment  Con- 
venient Size  —  Accommodation  required  —  Hostels  —  Class-rooms  for  ( 'riticism 
Lessons — The  Maria  Grey  Training  College — Offord  Road  Pupil  Teachers'  School 
The  Froebel  Training  Institute — German  Training  Colleges,  and  their  Features — List 
of  Accommodation  provided — The  Training  College  at  Pyritz — The  Catholic  Seminary 
at  Magdeburg — American  Normal  Schools — School  at  Salem,  Massachusetts. 

THE  dearth  of  efficiently  trained  teachers  for  the  Elementary  Schools 
has  raised  the  question  of  Training  Colleges  and  Pupil  Teacher 
Centres  to  one  of  the  most  important  educational  questions  of  the  day. 
The  want  of  teachers  is  being  continually  more  felt,  owing  to  the 
decrease  in  the  size  of  the  classes  and  the  fact  that  the  separate  class- 
room system  requires  a  properly  trained  teacher  for  each  class  in 
the  school. 

The  Local  Authorities,  recognising  the  urgency  of  this  need,  have 
tried  every  expedient,  and  have  been  ready  to  accept  almost  any 
arrangement,  however  inconvenient,  that  could  be  made  to  serve 
temporarily  for  the  purpose.  Classes  for  P.Ts.  have  been  opened  in 
any  buildings  that  could  be  procured,  such  as  Methodist  Sunday- 
Schools,  old  School  Board  Offices,  rooms  in  a  Technical  Institute,  and 
so  on,  pending  the  erection  of  suitable  buildings  or  some  permanent 
scheme  for  meeting  the  want. 

In  many  cases  the  necessary  accommodation  has  been  found  in 
some  existing  Secondary  School.  This  is  also  in  many  ways  the  most 
satisfactory  method  of  meeting  the  difficulty;  and  as  far  as  the  candidate 
pupil  teachers  and  the  preparatory  classes  are  concerned,  the  advantages 
of  their  absorption  into  a  Secondary  School  are  great.  The  pupil 
teachers  also  gain  so  much  by  mixing  in  the  wider  outlook  of  a  good 
Secondary  School,  that  this  far  outweighs  the  inconvenience  caused  by 
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their  half-time  attendance.  Various  methods  are  being  tried  to  meet 
this  difficulty  by  making  them  attend  alternate  weeks  or  months. 

A  further  advantage  of  the  Secondary  School  is  that  the  pupil 
teachers  thus  get  the  advantages  in  buildings,  equipment,  and  teaching 
staff  that  could  not  be  supplied  except  in  the  case  of  a  very  large 
centre  where  the  pupil  teachers  only  have  to  be  considered. 

A  further  method  for  dealing  with  the  pupil  teachers  in  outlying 
districts  is  to  gather  them  in  small  boarding-houses  or  hostels  at  con- 
venient centres.  As  far  as  the  buildings  are  concerned,  a  pupil  teacher 
centre  can  be  simply  regarded  as  a  Secondary  School,  and  planned 
upon  the-  same  lines.  An  example  is  given  in  Figs.  167,  168  of  a  pupil 


167.  i6S.   I'ri'ii.  TKACIIKRS"  CKNTRE,  OFFORD  KOAH,  FINSBURV. 
The  1. within  .SV//cc/  ISihirii.  T.  J.  Itailey,  Architect. 

teacher  centre  for  320,  of  the  type  erected  by  the  late  School  Hoard  for 
London.  It  is  however  likely,  now  that  Secondary  and  Elementary 
instruction  are  in  the  hands  of  the  same  body,  that  special  schools  of 
this  kind  will  tend  to  disappear  in  favour  of  the  larger  life,  wider 
interests,  and  fuller  training  of  the  Secondary  School. 

There  is  the  question  of  accommodation  to  be  considered  as 
affected  by  the  question  of  the  fact  that  the  pupil  teachers  spend  half 
their  time  working  at  the  centre  and  half  teaching  in  an  Elementary 
School.  As  far  as  this  is  completely  carried  out,  the  centre  will  of  course 
suffice  for  double  the  nominal  accommodation,  but  it  must  be  remem- 
bered that  occasionally  all  the  pupils  may  be  there  say  one  day  a  week. 
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It  is  perhaps  not  too  much  to  hope  that,  as  the  supply  of  teachers 
increases  and  the  necessity  of  employing  pupil  teachers  becomes  less 
pressing,  this  system  of  half-time,  which  throws  a  great  strain  on  the 
young  teacher,  and  which  is  peculiar  to  this  country,  will  cease  to  exist. 

Training  Colleges. — It  is  hardly  possible,  nor  indeed  is  it 
desirable,  to  lay  down  any  definite  rules  as  to  the  plan  and  arrangement 
of  a  Training  College.  These  institutions  vary  so  widely  in  their  needs 
and  circumstances,  in  their  aims  and  the  class  of  students  for  which 
they  are  intended,  that  it  will  be  only  possible  to  indicate  generally  the 
principles  upon  which  their  treatment  should  be  based.  In  the  case  of 
such  an  institution  as  the  London  Day  Training  College  now  in  process 
of  erection  by  the  London  County  Council,  where  no  academic  teaching 
is  to  be  given,  there  will  be  no  need  for  the  class-rooms,  laboratories, 
&c.,  of  the  ordinary  school  type,  their  place  being  taken  by  large  lecture- 
rooms  capable  of  seating  50  to  100  students.  Ample  provision  is  also 
made  for  common  rooms,  libraries,  &c.  A  fully  equipped  Training 
College  is  as  a  rule  residential,  and  has  not  only  to  provide  suitable 
boarding  accommodation  as  well  as  the  necessary  class-rooms,  lecture- 
rooms,  and  laboratories  for  the  pupils,  but  has  also  to  find  suitable 
premises  for  the  model  or  practising  school,  which  as  a  rule  forms  an 
integral  part  of  a  Training  College.  In  many  cases,  of  course,  the 
schools  in  the  neighbourhood  supply  the  necessary  opportunity  for 
practical  work.  The  most  suitable  and  economical  size  for  a  Training 
College  is  somewhere  about  100-120.  The  course  usually  extends  over 
two  years,  and,  as  there  are  about  the  same  number  of  students  in  each 
year,  this  makes  it  possible  to  divide  the  College  into  two  lots  of  from 
50  to  60.  This  is  a  convenient  sixe  for  one  teacher  to  take  when 
giving  instruction  that  can  take  the  form  of  lectures,  and  also  can  be 
suitably  divided  again  into  classes  of  25  to  30  for  certain  subjects. 

A  Training  College  for  100  students  should,  if  possible,  be 
provided  with  the  following  accommodation  : — 

Dormitories,  fitted   with  cubicles   for          Dining-hall. 

the    full    number,    with    suitable  Rooms  for  Staff,  Principal,  &c. 

accommodation  such  as  would  be  ,.,  ,  , 

j     e         j  I  wo    lecture-rooms,  each   capable    oi 
found     in     a     good     Secondary 

School*    or    there    may    be     a  taking  the  students  of  a  year, 

number  of  single  or  double  study  Four  class-rooms  for  25  to  30,  one  of 
bedrooms.  which  should  be  of  fair  size,  and 


Recreation-rooms. 

Study-rooms. 

Librarv. 


arranged  for  a  criticism-room. 
Physical    and    chemical    laboratories, 
lecture-rooms,  studies,  &c. 


*  See  page  205. 
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In  the  case  of  smaller  Colleges,  it  is  possible  to  do  with  rather  less 
in  the  way  of  accommodation  ;  two  class-rooms  in  addition  to  the  lecture- 
rooms  would  be  sufficient,  as  the  lecture-rooms  could  be  used  for  part 
of  the  class  that  was  divided. 

It  is  possible,  again,  in  a  small  institution  to  make  use  of  the  dining- 
room  as  a  recreation-room  or  study-room,  but  the  recreation-rooms  and 
study-rooms  taken  together  must  provide  room  for  all  the  students  in 
the  College.  This  rule  should  be  observed  even  though  the  students 
are  supplied  with  study  bedrooms. 

The  scheme  of  the  building  generally  should  be  based  upon  that 
of  a  College  rather  than  upon  that  of  a  school  ;  that  is  to  say,  careful 
provision  should-  be  made  for  private  study,  hours  of  recreation,  oppor- 
tunities of  social  intercourse,  &c.,  for  the  students. 

The  plan  of  providing  extra  residential  accommodation  for  a 
Training  College  by  means  of  hostels  is  becoming  widely  adopted. 
These  hostels  may  take  the  form  of  specially  built  boarding-houses,  or 
commonly  are  ordinary  domestic  residences  that  happen  to  be  situated 
conveniently  near  the  College.  In  the  latter  case  great  care  should  be 
exercised  to  make  the  arrangements  healthy  at  least  800  cubic  feet 
should  l>e  secured  for  each  occupant  in  the  bedrooms;  the  low  attic 
rooms  usually  found  should  not,  if  possible,  be  used.  As  in  such  houses 
it  is  customary  to  put  more  beds  in  than  would  be  the  case  in  ordinary 
use,  some  additional  means  of  ventilation  should  be  provided,  unless 
the  windows  are  carried  unusually  high  up  and  made  to  open  at 
the  top. 

Kxtra  baths  are  required  usually,  and  in  almost  all  cases  extra 
\V.('s.,  as  the  house  is  being  occupied  by  a  much  greater  number  of 
inmates  than  it  was  originally  designed  for. 

In  the  case  of  study  bedrooms  there  should  be  not  less  than  100 
sq.  ft.  of  floor  space  per  head,  and  1000-1200  cubic  ft. 

If  the  house  is  sufficiently  near  the  College,  the  students  who  sleep 
there  will  be  able  to  use  the  College  rooms  and  have  all  their  meals 
there,  using  the  hostel  merely  for  sleeping.  Otherwise  there  will  have 
to  be  the  necessary  rooms  provided  for  dining,  recreation,  and  work.  It 
is  possible  to  use  two  rooms,  say  the  dining  and  another  room,  which 
will  serve  for  the  three  purposes  of  dining,  study,  and  recreation. 

It  is  usual  in  a  Training  College  to  provide  a  house  for  the 
Principal,  forming  part  of  the  College  buildings.  Suitable  accommoda- 
tion is  also  required  for  the  head  of  a  hostel. 

Class-rooms  for  Criticism  Lessons. — In  schools  or  colleges 
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for  training  teachers  it  is  necessary  to  have  at  least  one  room 
arranged  for  the  purpose  of  criticism  lessons.  This  is  arranged  with 
two  blocks  of  desks,  at  one  of  which  sit  the  students,  i.e.,  teachers  in 
training,  at  the  other  the  model  class  which  is  to  receive  the  lesson. 
One  of  the  student  teachers,  already  selected,  has  to  give  a  lesson  to 
this  class,  which  lesson  has  of  course  been  previously  prepared.  At 

•••J     t^le  en<^  °^  t'ie  'esson  tne  model 

^T^^^^™^^^^"™^"™~_         class   is  dismissed,  and  various 

students    are     called     upon     to 
*°  ..... 

^*-  criticise   the   lesson    just  given. 

The  master  then  sums  up, 
criticising  both  the  lesson  given 
and  the  criticisms  made.  What 
is  required  for  this  purpose  is, 
firstly,  that  every  one,  both  the 
class  taught  and  the  students 
looking  on,  should  be  able 
to  see  the  blackboard  clearly. 


STUDEHTS 

169.  A  "CRITICISM"  CLASS-ROOM. 

From  a  School  by  J.  Osborne  Smith. 


The  students  should  all  be  able 
to  have  a  good  view  of  the  class 
taught,  to  be  able  to  see  how  far  they  are  following  the  lesson,  and 
naturally  the  master  must  be  able  to  see  everything  well.  A  class- 
room arranged  for  the  purpose  of  a  criticism  lesson  is  shown  in  Fig. 
169.  It  is  quite  admissible  in  such 


a    room    to    admit    light    from    the 


back  of  the  students,  as  the  fact  of 
their  sitting  in  their  own  light  is 
not  of  any  importance.  They  have 
not  to  read  nor  to  write,  except 
perhaps  for  the  purpose  of  making 
a  few  notes,  and  the  light  coming 
from  behind  them  lights  the  class 
and  blackboard  well.  It  is  some- 
times thought  desirable  that  the 
students  watching  the  lesson  should 

not  be  placed  too  much  in  view  of  the  class;  this  can  be  managed 
when  the  number  of  students  is  small.  Fig.  1 70  shows  a  class-room 
from  a  German  Training  School. 

In   Figs.    171-175   is  shown  as    an   example    The   Maria    Grey 
Training   College.     This    is   for  the   instruction    of   women    teachers, 
icre  is  accommodation  in  this  building  for  about  fifty  students  and 
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170.  A  Cl.ASS-ROOM  FROM  A  GERMAN 
TRAINING  SCHOOL. 
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the  Model  School.  It  is  a  Day  School,  but  a  hostel  for  residence  in 
connection  with  it  has  recently  been  opened.  The  work  in  the  school 
is  divided  into  three  departments — Higher,  Lower,  and  Kindergarten. 
The  plan  provides  separate  entrances  for  pupils  of  the  Model  School 
and  for  the  students,  with  separate  cloak-room  accommodation,  which, 
with  the  dining-room,  library,  and  kitchen,  takes  up  the  basement. 
On  the  first  floor  and  other  floors  are  found  the  class-rooms  and  the 
assembly  hall.  At  the  top  are  placed  the  chemical  laboratory,  studio, 
and  music-room. 
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175.  THE  MARIA  GREY  TRAINING  COLLKOE. 

/.  Oiborne  Smith,  Architect. 

The  Froebcl  Training  Institute,  West  Kensington  (Fig.  176). 
This  consists  of  a  college  for  the  students  connected  with  the  school 
and  Kindergarten  by  means  of  a  covered  garden,  each  part  being  com- 
plete in  itself.  The  school  is  arranged  with  a  hall  and  eight  class- 
rooms, one  of  which,  of  considerable  size,  is  divisible  by  a  partition.  This 
serves  for  the  Kindergarten  room,  and  being  just  opposite  the  hall,  the 
children  can  easily  go  there  for  their  marching  games  and  exercises. 

Practising  School,  Saffron  Walden. — Figs.  177-179  show  the 
arrangement  of  a  Practising  School  attached  to  a  Training  College  at 
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WEST   KENSINGTON. 


/.  5.   Quilter,  Architect. 
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Saffron   Walden.      On    the   ground    floor    is   accommodation   for   220 
infants,  arranged  in  four  class-rooms  separated  from  a  central  hall  by 


177.   PRACTISING  SCHOOL,  SAFFRON  WALDEN. 
The  British  and  Foreign  School  Society.  J.  Osbornc  Smith,  Architect. 

movable  glass  partitions  ;  these  rooms  are  so  arranged  that  when  these 
partitions  are  in  their  places  the  mistress  in  the  centre  can  see  what  is 
going  on  in  each  room  ;  when  they  are  folded  back  the  whole  floor 


Seal*. " 


178,  179.  PRACTISING  SCHOOL,  SAFFRON  WALDEN. 

becomes  practically  a  large  floor.     A  similar  arrangement  on  the  first 
floor  takes  228  girls.     A  view  of  the  exterior  is  shown  in  Fig.  177. 
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German  Training  Colleges. — Training  Colleges  in  Germany 
occupy  a  far  more  important  part  in  the  educational  system,  especially 
with  regard  to  teachers  for  Secondary  Schools,  than  in  this  country,  so 
that  it  may  be  of  value  to  give  a  brief  account  qf  their  arrangement. 
In  most  respects  they  are  organised  in  much  the  same  way  as  those  in 
this  country,  combining  a  College  where  the  students  receive  instruction 
in  the  theory  and  practice  of  teaching  with  a  Practising  School  in 
which  they  can  put  into  actual  practice  what  they  have  learnt,  and  also 
themselves  continue  to  work  at  subjects  of  general  culture.  Although 


180.  TRAININI;  COLLEGE  AT  PYRITZ. 

most  of  these  institutions  are  similar  in  their  general  organisation  and 
studies  pursued,  there  is  a  wide  difference  in  the  time  given  to  the 
course,  which  varies  from  a  two  to  a  six  years'  course  in  different 
institutions,  and  again  in  the  actual  arrangement  of  study.  As  the 
office  of  teacher  is  often  closely  connected  with  the  Church,  so  music- 
teaching,  especially  the  use  of  the  organ,  plays  an  important  part.  In 
recent  times  a  good  deal  of  time  has  been  given  to  gymnastic  training. 
The  Training  Colleges  are  either  residential,  or  Day  Schools,  the 
students  living  in  the  neighbourhood,  or  more  often  a  combination  of 
the  two.  In  WUrtemberg,  Baden,  &c.,  residential  Training  Colleges  are 
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181,  182.  TRAINING  COLLEGE  AT  PVRITZ. 
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the  more  usual.  In  Prussia,  Saxony,  and  other  States  it  is  common  to 
find  the  combination  of  day  and  boarding  establishments. 

The  Training  Schools  (Seminarschulen),  in  which  the  pupils  learn 
both  the  theory  and  practice  of  education,  have  in  most  States,  Saxony, 
Wurtemberg,  Prussia,  &c.,  a  three  years'  course,  in  Bavaria  only  two. 
The  number  of  students  in  training  is  on  an  average  from  75  to  100, 
so  that  the  classes  to  have  a  three  years'  course  would  vary  from 
25  to  30,  or  for  collective  purposes  50  to  60.  Where  the  numbers 
are  greater,  the  classes  would  be  split  into  parallel  forms.  The 
Practising  or  Model  Department  generally  consists  of  a  school  of  four 
classes.  In  addition  to  this  there  is  attached  to  many  of  these  institutes 
a  Preparatory  School  or  Proseminar,  which  prepares  younger  scholars 
for  entry  into  the  Training  College.  This  may  be  either  a  separate 
institute,  or  be  included  in  the  same  building  as  the  Seminar.  These 
Preparatory  Schools  have  as  a  rule  three,  sometimes  four,  classes.  If 
required  by  the  condition  of  the  neighbourhood  in  which  it  is  placed, 
more  classes  would  be  added. 

The  following  list  gives  the  rooms  that  are  usually  provided*:— 


For  the  school  part  of  the  building:— 

For  the  students'  training,  the  class- 
rooms necessary  according  to  the 
number  of  students  and  length 
of  the  course. 

Studio. 

Chemical  and  physical  laboratories. 

Library. 

One  or  more  rooms  for  special 
collective  purposes. 

Rooms  for  music-teaching. 

Hall  (containing  the  organ  if  there- 
is  one). 

For  men  students,  a  manual  train- 
ing room. 

Women  students,  a  room  for  do- 
mestic economy  training. 

Director's  room. 

Teachers'  common  room. 

Cloak-rooms,  lavatories,  &c.,  and 
recreation-room  for  the  students. 

Sometimes  a  guest-room  for  visitors 
and  inspectors  is  added. 


For  the  Practising  School,  the  ne- 
cessary number  of  class-rooms 
(usually  four),  cloak-rooms,  lava- 
tories, &c. 

And     common     to    the    Training 
School    and     Practising    School, 
rooms  for  the  teaching  and  prac- 
tice of  gymnastics. 
Gardens  and  playgrounds. 
In  the  case  of  residential  colleges  : — 

Living  or  work  room. 

Sleeping-rooms,  lavatories,  bath- 
rooms, and  clothes-room. 

Sick-rooms,  reception-rooms,  rooms 
for  linen. 

Dining-rooms,  kitchens,  &c. 

Stores,  &c.,  for  the  boxes  and 
property  of  the  students. 

Director's  private  living-room,  and 
the  necessary  accommodation  for 
servants,  yards  and  gardens. 
This  part  does  not  materially 
differ  from  the  requirements  of 
an  ordinary  Boarding  School. 
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A  good  example  is  the  Training  College  at  Pyritz,*  given  in  Figs. 
180-182.  This  building  is  intended  to  accommodate  60  residential  and 
30  day  students.  The  centre  block  of  the  building  is  arranged  for 
school  purposes,  the  living-rooms  of  the  Director  and  the  assistant 
teachers  being  the  two  wings,  while  in  the  projecting  wing  at  the  back 
is  arranged  the  kitchen,  with  the  dining-room  immediately  over.  The 
Practising  School  consists  of  the  usual  four  class-rooms  on  the  ground 
floor,  where  are  also  the  students'  class-rooms  and  the  physical  laboratory. 
The  first  floor,  except  for  the  studio,  is  taken  up  by  the  students'  day- 
rooms  or  work-rooms,  while  on  the  top  floor  are  the  dormitories  and 
music-rooms. 

As  a  further  example  of  a  large  German  Training  College  there 
is  shown  the  new  Catholic  Institution  recently  erected  at  Bautzen  ;  see 
Figs.  183-186.  The  building  is  intended  to  take  100  residential  students, 
and  cost  about,  exclusive  of  the  furniture,  ,£28,350.  The  class-rooms, 
intended  for  classes  of  25,  provide  rather  over  300  cubic  ft.  per 
head,  the  living-rooms  about  450,  and  the  dormitories  700  cubic  ft., 
the  rooms  being  about  14  ft.  high.  The  plan  of  the  building  is  arranged 
to  allow  subsequent  enlargement  to  be  easily  carried  out.  It  consists 
of  a  centre  block  with  the  wings  projecting  to  the  back  ;  in  the  left 
wing  is  the  entrance  to  the  Practising  School,  in  the  right  the  Principal's 
house.  The  building  covers  an  area  of  about  3,3/0  sq.  ft.,  and  has  four 
floors.  The  plans  with  the  list  of  numbered  rooms  will  show  the 
arrangements  of  the  building. 

American  Training  Colleges. — In  the  United  States  the 
Training  Colleges  are  called  "  Normal  Schools,"  and  are  as  a  rule  State 
institutions.  The  fully  developed  Normal  School  has  class-rooms  for 
Kindergarten,  primary  and  grammar  grades,  with  entrance  and  toilet 
rooms  distinct  from  those  for  the  students.  For  the  latter  there  is  an 
"assembly"  or  "  study  room  "  with  single  desks  and  chairs  for  a  maxi- 
mum of  250  students,  and  special  rooms  for  instruction  in  geography, 
mineralogy,  zoology,  history,  literature,  pedagogy,  and  languages. 
There  are  also  physical,  botanical,  and  chemical  laboratories,  and  rooms 
for  instruction  in  drawing,  music,  and  manual  training.  In  addition  a 
good-sized  library  and  gymnasium  are  considered  essential  features.  In 
Figs.  187-190  is  shown  the  State  Normal  School  at  Salem,  Mass.,  taken 
from  Mr  Wheelwright's  "School  Architecture."  In  the  basement, 
besides  the  heating  and  ventilating  apparatus,  are  the  toilet  and 
play  rooms  for  the  pupils  of  the  Model  or  Practising  School,  a  large 
gymnasium  and  dining-room,  a  lunch-room  and  store-room. 

*  Handbuch  der  Architektur,  Band  IV. 
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BASEMENT. 

i.  Servery. 
a.  Corridor. 

3.  Kitchen. 

4.  Scullery. 

5.  Fresh-air  supply. 

6.  Warming  room. 

7.  Maids'  room. 

8.  Coal  cellar. 

9.  Larder  or  store  cupboard, 
lo.  Caretaker's  W.C. 

it.  Cellar. 

12.  Wash-house. 

13.  Laundry. 

i*  ,- Caretaker. 

|8'  \  Offices  for  students. 

20.  Ashes  and  dust-room. 

21.  Boiler. 

22.  Kngineer's  room. 

23.  Cleaning-room. 

.•4.  Teachers'  store-room. 
1:5.   Manual  instruction  room. 

36.  Stationery  -.tore. 

27.  Shower  bath. 

28.  Umlressin^-room. 

29.  Baths. 
30.) 

31.  '-Offices  for  Principal's  house. 

32.  ) 

>3-   Kngineer's  W.C. 

GROUND  FLOOR, 

34.  Servery. 

35.  Corridor. 
{6.   I>ining-hall. 

37.  Practising  School  class-rooms. 
3B.) 

39   f  Offices,  &<:.,  for  Practising 
40.  f  Schoul. 

4?.  Entrance  to  Practising  School. 

43.  Criticism-room. 

44-  Purch. 

45.  Vestibule. 

46.  Main  staircase  hall. 

47.  Teachers'  room. 

48.  Apparatus. 

49.  Preparation-room. 

50.  Physical  laboratory. 

51.  Class-room. 

FIRST  FI.OOK. 
5a.   Model-room. 

53.  Drawing  schi>ol. 

54.  Corridor. 

55.  Living -room. 

56.  Inspei  tion-room. 

57.  Teachers'  offices. 

58.  Hall. 

59.  Bellows-room  for  organ. 

60.  Main  staircase  landing. 

61.  Common  room, 

62.  Conference-room. 

63.  Library. 

64.  Secretary's  room. 

65.  Principal's  room. 

66.  Waiting-room. 

67.  68,  69,  70,  71,  72,  73,  74.— 

Principals  living-rooms. 

SKCOND  FLOOR. 

75.  Violin  teaching  room. 

76.  Organ         ,,  ,, 

77.  Piano         ,,  „ 

78.  Ixjcker-room. 

79.  lie  Hows*  room. 
So.   Music-ball. 

81.  Offices  for  dormitories. 

8?.  Corridor. 

83.  l.avati>rie>. 

84.  Dormitory. 

85.  Gallery  in  hall. 

J6*  •  Assistant  roasters'  rooms. 
87-  I 

88.  Nurse's  room. 

89.  Sick-room. 

90.  Lobby. 
gi.  Offices. 
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183-186.  TRAINING  COLLEGE,  BAUTZEN. 
From  Das  ScAu/fiaus,  1904.  Hauman,  Architect. 
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On  the  ground  floor  are  toilet  and  cloak  rooms  provided  with 
individual  lockers  for  the  students  of  the  Normal  School,  for  whom 
there  are  two  outside  entrances.  In  each  wing  are  the  entrances  to 
the  Model  School,  for  which  nine  class-rooms  are  provided  entirely 
distinct  from  the  Normal  School.  On  the  first  floor  is  the  assembly 
hall,  60  by  85  ft.,  with  the  principal  office,  reception-room,  teachers' 
meeting-room,  with  toilet-room,  library,  supply,  recitation,  and  work 
rooms. 

The  second  floor  is  chiefly  given  up  to  science  instruction,  and 
besides  the  special  rooms  devoted  to  the  various  subjects  there  is  a 
lecture-room  with  the  seats  arranged  in  tiers.  There  are  also  two  rooms 
for  drawing  on  the  north  side.  The  school,  as  is  almost  always  the 
case  in  American  Schools,  is  a  Day  School.  The  Model  School  is  some- 
times found  in  a  separate  building.  Sometimes  a  neighbouring  school  is 
utilised  for  the  purpose  of  practice.  The  American  Normal  Schools 
and  Training  Colleges  are  built  usually  on  a  very  liberal  scale,  and  are 
very  fully-equipped  and  well-arranged  buildings. 


187-19°-  STATE  NORMAL  SCHOOL,  SALEM,  U.S.A. 

J.  P.  Rinn,  Architect. 


CHAPTER   IX. 


BOARDING    SCHOOLS. 

Two  Classes  of  Hoarding  Schools — Preparatory  Schools — Questions  arising  in  Boarding 
Schools — List  of  the  Accommodation  of  a  I^arge  Boarding  School — Schools  with 
separate  Boarding  Houses —Different  Ways  of  dealing  with  the  General  Scheme — 
Quadrangles  or  Separate  Blocks  of  Building — Objection  to  the  Quadrangular 
System — The  New  Buildings  for  Christ's  Hospital,  Horsham — Comparative  Survey 
of  three  of  the  Designs  in  the  Competition — The  Royal  Masonic  Institution  for 
Boys,  Bushey,  illustrated  and  described — School  Blocks  in  a  Large  School — Kitchens 
and  Offices. 

Boarding  Schools  fall  practically  into  two  classes.  In  the  first 
are  the  schools  arranged  with  a  central  block,  containing  what  are 
generally  called  the  school  buildings,  with  a  number  of  boarding- 
houses  grouped  round,  in  which  the  pupils  live.  In  this  form  are 
found  most  of  the  old  Public  Schools.  In  the  second  are  found  the 
schools  which  are  complete  in  themselves,  containing  in  one  block 
not  only  the  living-rooms  for  the  pupils,  but  the  necessary  rooms  for 
educational  purposes  as  well.  They  are  of  course  smaller  schools. 
Boarding  Schools  for  girls  have,  with  one  or  two  exceptions,  been  up 
to  the  present  arranged  on  this  plan,  and  usually  the  Preparatory 
Schools,  of  which  there  are  such  a  large  number,  and  which  play  so 
large  a  part  in  secondary  education  in  this  country.  These  Preparatory 
Schools  are  in  most  cases  separate  from  and  entirely  independent  of  the 
larger  schools  for  which  their  pupils  are  being  prepared,  and  to  which 
they  will  ultimately  go.  They  are  usually  Private  Schools,  owned 
and  managed  by  the  Headmaster,  and  do  not  keep  their  boys  beyond 
the  age  of  fourteen  or  fifteen.  These  schools  are  not  only  peculiar 
to  this  country,  but  of  comparatively  recent  growth.  In  the  introduc- 
tion to  the  sixth  volume*  of  the  "Special  Reports"  issued  by  the  Board 


*  Preparatory  Schools,  vol.  vi. 
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of  Education  it  is  stated  that  the  first  true  Preparatory  School  was 
probably  that  founded  by  Lieutenant  Maiden  in  1837.  The  large 
increase  in  the  number  of  these  schools  in  recent  years  and  the 
keen  competition  has  resulted  in  the  building  of  very  fully  and 
efficiently  equipped  schools  ;  and  since  their  success  is  usually  judged 
by  the  number  of  pupils  who  win  scholarships  at  the  Public  Schools, 
the  teaching  has  to  be  kept  up  to  a  high  standard,  but  with  a 
strong  tendency  to  cramming  and  specialisation.  Some  of  the  large 
Secondary  Schools  have  Preparatory  Schools  attached  to  them,  the 
boys  of  the  two  schools  being  kept  separate.  In  these  cases  the  boys 
at  the  Preparatory  Schools  get  the  advantage  of  the  use  at  certain 
times  of  the  school  gymnasium,  swimming-baths,  &c.,  which  cannot 
always  be  supplied  by  the  ordinary  Private  School,  though  it  is 
remarkable  how  very  completely  some  Private  Schools  are  provided 
with  expensive  additions  of  this  kind. 

The  central  block  of  a  large  Boarding  School  offers  naturally 
much  the  same  problems  in  regard  to  planning  as  that  of  a  large  Day 
School — that  is,  as  far  as  the  educational  requirements  are  considered. 
It  often  happens,  of  course,  that  a  school  begins  as  a  Day  School, 
and  eventually,  by  the  growth  of  residential  accommodation  in  con- 
nection with  it,  becomes  a  Boarding  School.  In  other  cases  a  small 
Boarding  School  becomes  the  nucleus  of  a  large  one,  and,  remaining 
as  the  central  block  of  the  school,  is  still  distinguished  by  some 
particular  name,  such  as  the  School  House.  In  the  case  of  the 
rebuilding  of  a  large  school  on  a  new  site,  as  for  example  the  recent 
moving  of  Christ's  Hospital  School  from  London  to  Horsham,  it 
becomes  possible  to  treat  the  whole  scheme  systematically  instead  of 
the  somewhat  haphazard  way  in  which  our  older  schools  have  grown 
up.  Various  arrangements  providing  for  the  more  economical  working 
of  the  school  then  become  possible,  such  as  the  provision  of  a  central 
dining-hall  and  kitchen  for  the  whole  school,  the  supply  of  heating  for 
all  the  buildings  from  one  centre,  &c.  The  arrangements  of  the  large 
Boarding  Schools  in  this  country  and  the  accommodation  they  provide 
show  so  great  a  variety  in  so  many  different  forms  that  it  is  an  almost 
impossible  task  to  find  any  points  where  they  can  in  any  way  be  divided 
into  classes.  There  are  schools  to  suit  every  rank  of  social  life,  with 
fees  varying  from  an  inclusive  charge  of  ,£30  or  ,£40  a  year  up  to 
.£150  or  .£200. 
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SCHOOLS  WITH   SEPARATE   BOARDING  HOUSES. 

Accommodation. — The  question  of  the  extent  of  the  accom- 
modation that  has  to  be  provided  is  not  an  easy  one  to  deal  with, 
owing  to  the  variety  of  the  different  kinds  of  schools.  On  the  whole 
it  has  been  considered  that  the  best  plan  would  be  to  give  a  list  as 
full  as  possible  of  the  different  rooms  and  buildings  that  a  large  first- 
class  Boarding  School  of  the  present  day  is  supposed  to  have.  The 
following  list,  though  not  pretending  to  be  exhaustive,  will  be  found  to 
contain  most  of  the  rooms  that  are  usually  provided.  The  rooms  that 
belong  strictly  to  the  educational  block  have  been  discussed  previously 
in  dealing  with  Day  Schools,  and  are  only  alluded  to  here  in  regard 
to  their  position  in  the  general  scheme  of  the  school. 

List  of  requirements  of  a  large  Secondary  Boarding  School  : — 


CENTRAL  BLOCK  AND 
ADMINISTRATIVE. 

Kntrance-hall  with  porter's  lodge. 

Reception-room. 

Board  or  Committee  room. 

Headmaster's  room. 

Secretary's  office  and  clerks'  office. 

Assistant  masters'  common  rooms. 

Luncheon-rooms  for  Committee  and 
serving-rooms. 

Lavatory  accommodation  for  each  of 
the  above. 

Large  dining-hall.* 

Serving-rooms. 

Assistant  masters'  dining-room,  pan- 
try, &c. 

Kitchens. 

Sculleries,  vegetable  sculleries. 

Pantries. 

Dining-hall  for  men  servants. 

Dining-hall  for  women  servants. 

Larders. 

Store-rooms  for  groceries,  table  linen 
in  use,  china,  glass,  &c. 


Cellars. 

Servants'  lavatories  and  VV.Cs. 

Cook's  sitting-room. 

Storekeeper's  office. 

Head  Matron's  sitting-room,  bed- 
room, &c. 

Assistant  Matron's  sitting-room,  bed- 
room, &c. 

Dormitories  for  the  school  servants, 
box-rooms,  &c. 

Central  store  for  linen. 

Airing-room  and  soiled  linen  room, 
&c. 

EDUCATIONAL. 

Large  school  hall  with  platform,  &c. 

Class-rooms  of  different  sizes.f 

Headmaster's  class-room. 

Sixth  form  room. 

Studio  for  drawing. 

Studio  for  modelling. 

Studio  for  mechanical  drawing. 

Library  and  reading-rooms. 

Museum. 


*  This  is  of  course  for  schools  where  meals  are  not  taken  in  the  boarding-houses, 
t  For  numbers  and  sizes,  see  pages  62  et  seq. 
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NATURAL  SCIENCE. 

Chemical  laboratory  and  store-room. 

Physical  laboratory  and  store-room. 

Balance-room. 

Dark  room  for  optical  work. 

Dark  room  for  photographic  work. 

Botany  and  Biology  and  Microscope 
room. 

Natural  History. 

Machinery-room,  testing  instruments, 
&c. 

Lecture-room  for  Chemistry  and  pre- 
paration-room. 

Lecture-room  for  Physics  and  pre- 
paration-room. 


pianos,     singing, 


Music  SCHOOL. 
Music-hall. 
Music-rooms     for 
teaching,  &c. 
Music-rooms  for  band. 
Music  practising  rooms.* 

SEPARATE  BUILDINGS. 

Chapel. 

Gymnasium. 

Sanatorium. 

Infirmary. 

Swimming-bath. 

Headmaster's  private  house. 

Assistant  masters'  houses  for  those 
not  in  control  of  boarding-houses. 

Armoury  for  rifle  corps. 

Covered  drill  sheds. 

Carpenter's  shop,  smith's  forge,  rooms 
for  bookbinding,  printing,  turn- 
ing, &c. 


Steam  laundry. 

School  block  of  W.Cs.,  urinals,  &c. 

Pavilions    for     cricket    and    football 

grounds. 
Fives  courts,   tennis    courts,   racquet 

and  squash  racquet  courts,  &c. 

BOARDING-HOUSES. 

Dormitories  or  cubicles. 

Prefects'  or  monitors'  cubicles  in 
dormitories. 

Day-room,  sometimes  an  additional 
one  of  smaller  size,  for  some  of  the 
older  boys. 

Studies. 

Sitting-rooms  and  bedrooms  for  assist- 
ant masters  as  required. 

Box-room,  linen  and  clothes  room. 

Locker -room  with  locker  for  every 
boy. 

Boys'  boot-room,  airing-room,  and 
drying-room. 

Furnace-rooms,  boot-cleaning,  coal, 
wood,  &c. 

Room  for  games  clothes. 

Ward  and  store  room  for  linen. 

Night  W.Cs.,  and  bathrooms  near 
dormitories. 

Lavatory  with  wash-hand  basin  for 
each  pupil. 

If  there  is  no  central  dining  arrange- 
ment, a  dining-room  and  neces- 
sary kitchen  arrangements  must 
be  found  in  each  house. 

Matron's  room,  store-rooms,  &c. 

Sick-rooms. 

Servants'  rooms. 


The  above  list  will  give  some  idea  of  the  great  number  and 
variety  of  rooms  that  go  to  make  up  the  modern  large  school. 

The  problem  of  how  to  combine  all  these  rooms  and  buildings  so 
as  to  form  a  school  can  be  approached  in  two  ways.  Either  a  reproduc- 
tion can  be  made  in  some  form,  modified  to  suit  modern  requirements, 


*  In  Girls'  Schools  it  is  usual  to  provide  a  much  larger  number  of  music-rooms  than 
is  necessary  for  a  Boys'  School. 
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of  the  old  quadrangular  arrangement,  on  the  lines  of  the  old  colleges 
and  other  mediaeval  seats  of  learning,  with  an  entrance  gateway,  th  i 
hall,  chapel,  and  other  rooms  grouped  round  one  or  two  quadrangles  ; 
or,  on  the  other  hand,  the  school  may  be  more  or  less  broken  up  into 
separate  blocks.  At  first  sight  the  former  plan  seems  much  the  more 
attractive.  It  offers  splendid  opportunities  for  architectural  effect;  it 
has  all  the  force  of  tradition  behind  it ;  and  there  is  also  little  doubt  that 
it  offers  the  easiest  solution  of  the  best  way  to  secure  a  compact  plan — 
a  school  that  shall  be  easy  to  supervise  and  economical  in  working. 
In  spite,  however,  of  the  many  and  great  advantages  of  such  a 
method  of  planning  a  large  school,  it  has  in  recent  years  met  with 
less  favour,  the  reasons  against  it  being  based  on  the  questions  of 
health.  There  is,  it  is  argued,  in  such  an  arrangement  bound  to  be 
a  considerable  portion  where  the  air  is  to  a  large  degree  stagnant, 
and  upon  which  the  sun  cannot  have  fair  play.  Where  the  quadrangle 
is  of  great  size,  as  in  the  case  of  a  large  school,  and  the  buildings  not 
very  high,  this  objection  would  probably  not  be  a  very  strong  one  ; 
but  at  the  same  time,  where  buildings  are  arranged  more  or  less 
symmetrically  on  the  sides  of  a  square,  it  is  hardly  possible  to  provide 
a  suitable  aspect  for  all  the  rooms.  Another  point  in  this  connec- 
tion should  be  noted,  that  while  the  quadrangular  arrangement  is 
perhaps  suitable  for  the  purpose  of  a  college  where  there  have  to 
be  a  great  number  of  staircases  with  small  sets  consisting  of  two  or 
three  rooms,  it  is  not  as  well  adapted  for  a  school  where  boys  are 
housed  in  blocks  of  50  or  100.  This  point  has  been  shown  well 
in  the  recent  competition  for  the  new  buildings  for  Christ's  Hospital, 
recently  completed  at  Horsham,  in  which  case  the  winning  design- 
that  sent  in  by  Sir  Aston  Webb  £  Mr  Ingress  Bell — is  arranged  on 
the  system  of  separating  the  residential  portion  into  separate  blocks, 
while  the  school  (or  educational)  buildings  are  combined  into  one  quad- 
rangular block.  This  particular  scheme,  whether  considered  from 
the  point  of  view  of  health  and  sanitary  science  or  from  that  of  the 
easy  and  economical  working  of  the  school,  has  met  the  difficulty 
of  providing  for  the  large  numbers  most  successfully.  It  is  interesting 
to  compare  with  it  the  competition  design  of  Messrs  Carpenter  & 
Ingelow,  illustrated  in  Fig.  193,  who  have  planned  their  building  on 
the  quadrangular  method,  in  which  style  of  school  planning  they  have 
had  much  experience.  Their  plan  too  serves  as  an  excellent  example  of 
what  can  be  done  in  that  method  of  planning  a  school.  A  third  design, 
in  which  the  buildings  are  arranged  in  an  irregular  group,  is  also  illus- 
trated— the  design  submitted  by  Messrs  Paley  &  Austin.  These  three 
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Sir  Aston  Webb  &  Mr  Ingress  Bell,  Architects. 


i.  Steward's  Store. 

a.  Tinware  and  Turnery. 

3.  Store. 
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plans  have  been  illustrated  together  in  Figs.  192-194  in  order  to  show 
comparatively  three  different  methods  of  dealing  with  a  similar  problem, 
in  each  one  of  which  the  scheme  is  treated  from  an  entirely  different 
point  of  view.  The  new  schools  at  Horsham  for  Christ's  Hospital 
are,  I  suppose,  the  largest  school  buildings  that  have  been  built  in  this 
country  all  at  one  time,  so  that  the  question  could  be  treated  as  a 
whole  and  the  entire  scheme  put  in  working  order  at  once.  The 
problem  set  before  the  five  firms  of  architects  who  had  been  asked  to 
compete  was  no  easy  one.  There  were  to  be  boarding-houses  to  take 
700  boys  in  addition  to  the  Preparatory  School,  each  house  to  be  so 
arranged  that  no  dormitory  or  day-room  should  have  more  than  25 
boys  in  it.  All  the  dining  arrangements  were  to  be  in  the  central  hall. 
No  meals  of  any  kind  were  to  be  provided  in  the  houses,  either  for 
boys,  servants,  or  masters.  In  the  educational  part  the  class-rooms 
were  to  be  in  connection  with  the  school  hall,  which  was  to  In- 
sufficiently large  to  take  the  whole  school.  The  Preparatory  School 
was  to  be  kept  separate  from  the  rest  of  the  school,  but  so  arranged 
that  the  boys  in  it  could  make  use  of  the  central  dining-hall.  There 
were  of  course  to  be  also  included — Science  and  music  schools,  a 
gymnasium,  chapel,  &c. 

The  block  plans  of  the  three  designs  are  shown  overleaf.  The 
lowest  one,  Fig.  194 — that  of  Sir  Aston  Webb  &  Mr  Ingress  Bell — shows 
the  building  as  it  is  now  built.  A  better  idea  of  it  will  be  gained  from 
the  bird's-eye  view,  Fig.  191.  This  plan  offers  a  very  ingenious  and 
satisfactory  solution  of  the  question.  The  underlying  idea  of  the  scheme 
was  to  divide  the  school  into  two  sections — that  is,  the  residential  portion 
and  the  working  portion.  In  this  way,  by  treating  the  educational  or 
working  buildings  as  one  block,  arranged  on  the  quadrangular  system, 
it  is  possible  to  so  group  the  buildings  that  they  shall  be  compact,  easily 
supervised,  and  economically  worked.  By  breaking  up  the  residential 
block  it  has  been  possible  to  secure  not  only  a  free  circulation  of  air,  but  a 
position  for  every  boarding-house  in  the  aspect  considered  most  desirable. 
The  block  plan  and  bird's-eye  view  together  show  very  clearly  the  con- 
nection between  the  boarding-houses  and  the  rest  of  the  school.  The 
residential  blocks  run  east  and  west  from  the  large  block  of  buildings 
containing  the  great  dining-hall  and  kitchens,  the  whole  line  curving 
slightly  backwards.  One  of  the  houses  is  illustrated  and  described 
below.*  Underneath  all  the  school  buildings,  cloisters,  and  boarding- 
houses  runs  a  subterranean  passage  sufficiently  large  to  admit  of  a 

*  See  page  230. 
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192.   COMPETITION  DESIGN  FOR  CHRIST'S  HOSPITAL. 

Paley  Sr*  Austin,  Architects. 
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Carpenter  Sf  Ingelou',  Architects. 
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194.  BLOCK  PLAN  OF  CHRIST'S  HOSPITAL,  NEW  BUILDINGS  AT  HORSHAM. 

Sir  Aston  Webb  £r*  Mr  Ingress  Bell,  Architects. 
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man  walking  upright.  In  this  are  carried  all  the  hot- water  and  other 
pipes,  wires,  &c.,  so  that  inspection  and  repairs  can  be  made  easily. 
The  heating  is  all  done  from  a  station  situated  at  some  distance  from 
the  school  buildings,  calorifiers  being  placed  where  required.  The 
whole  building  has  been  very  carefully  arranged  with  everything  that 
can  be  devised  to  ensure  healthy  and  sanitary  conditions. 

The  second  plan  shows  the  design  submitted  by  Messrs  Carpenter 
&  Ingelow,  which  is  a  remarkable  example  of  the  adaptation  of  quad- 
rangular system  of  planning  to  the  needs  of  a  large  school.  The 
scheme  will  be  better  understood  by  reference  to  the  larger  plan  in 
Fig-  J95-  The  general  idea  of  the  arrangement  places  the  boys' 
boarding-houses  on  the  south  and  west  sides  ;  on  the  east,  the  great 
hall  with  its  class-rooms,  the  museum  and  chapel  ;  to  the  north,  the 
clining-halls,  kitchens,  and  offices,  behind  these  being  placed  the 
Preparatory  School.  All  the  buildings  are  connected  by  the  main 
cloister,  so  that  it  is  possible  to  get  from  any  one  part  of  the  buildings 
to  any  other  under  cover,  while  the  houses  being  joined  to  this  covered 
way  by  a  short  passage,  it  is  possible  to  completely  cut  off  any  one  of 
the  houses  if  necessary.  The  boarding-houses  are  arranged  in  blocks 
of  two,  each  block  accommodating  50  boys. 

The  third  design  illustrated — that  of  Messrs  Paley  &  Austin — is  not 
arranged  on  any  exactly  symmetrical  plan.  There  is  a  large  court  facing 
south  enclosed  on  three  sides  by  a  cloister,  bounded  on  the  east  by  the 
chapel,  science  schools,  and  museum  ;  on  the  west  by  the  music 
school  and  one  of  the  boarding-houses.  Entering  the  school  through 
the  clock  tower,  the  educational  part,  i.e.,  the  school  hall,  class-rooms, 
and  library,  lies  on  the  left  or  east,  while  to  the  right  is  the  residential 
portion,  the  Preparatory  School  being  placed  on  the  same  side,  but 
farther  west.  The  covered  cloister,  15  ft.  wide  round  the  great  court, 
enables  access  to  be  gained  to  and  from  all  parts  of  the  school  buildings 
under  cover.  From  each  of  the  boarding-houses,  one  of  which  is 
illustrated  below,*  leads  a  corridor  of  two  floors  to  the  main  buildings— 
for  school  servants  below,  and  for  the  boys  above.  The  question  of 
aspect  has  been  treated  rather  curiously  in  this  design,  for  of  the  six 
boarding-houses  three  face  south,  the  other  three  being  arranged  to 
face  due  north — an  aspect  which,  although  defended  on  some  grounds 
for  class-rooms,  cannot  be  considered  satisfactory  for  residential  houses. 

The  Royal  Masonic  Institution  for  Boys,  Bushey. — As  a  further 
example  of  the  general  scheme  of  a  large  plan  there  is  illustrated  the 

*  See  page  231. 
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197.    COMPETITION   DKSICN  i  OK  TIII    ROYAL  MASONIC  SCHOOL,  BUSHEY. 

A'.  C/ui»if»ieys,  Architect. 


198.   BLOCK  PLAN  OF  THE  ROYAL  MASONIC  SCHOOL,  BUSHEY. 

Gordon  Sr*  Gun  ton,  Architects. 
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plans  of  this  school,  now  in  course  of  erection  at  Bushey.  It  offers  a 
somewhat  similar  problem  to  the  last  on  a  rather  smaller  scale.  The 
design  illustrated  in  Fig.  198  was  selected  in  a  limited  competition, 
and  Messrs  Gordon  &  Gunton  were  instructed  to  carry  out  the  work. 
The  winning  design  in  this  case  is  based  on  the  system  of  quadrangles, 
of  which  there  are  two.  Round  the  larger  are  ranged  on  the  south- 
west the  administrative  block  ;  the  dining-hall,  kitchen,  and  offices  on 
the  north-east ;  while  at  each  corner  is  placed  a  double  block  of  resi- 
dential buildings.  The  science  block  is  placed  on  the  north-west  side. 
Opposite  to  this  a  space  has  been  left  where  another  boarding-house 
can  be  erected  should  it  be  required  at  a  future  time.  The  smaller 
quadrangle  leads  to  the  assembly  hall  and  class-rooms.  The  arrange- 
ment of  the  buildings 
can  be  clearly  seen  in  the 
bird's  -  eye  view  shown 
in  Fig.  199.  The  whole 
scheme  is  a  good  ex- 
ample of  compact  and 
ingenious  planning,  but 
it  may  be  perhaps  per- 
missible to  [joint  out  that 
from  the  point  of  view  of 
health  it  suffers  from  dis- 
advantages mentioned 
above,  inseparable  from 
a  building  planned  sym- 
metrically round  a  quad- 
rangle. The  placing  of 
the  boarding-houses  at 
each  angle  of  the  square,  as  pointed  out  above,  necessarily  involves 
a  wrong  aspect  for  a  certain  number  of  them,  while  the  compactness 
of  the  plan  involves  the  use  of  a  considerable  number  of  small  courts 
and  confined  areas. 

For  the  purpose  of  comparison  again  there  is  illustrated  in  Fig. 
197  the  block  plan  of  a  competition  design  for  the  same  school  by  Mr 
Champneys  immediately  above  that  of  the  school  as  carried  out  (Fig.  1 98). 
The  idea  of  Mr  Champneys'  plan  is  well  shown  in  the  bird's-eye  view 
in  Fig.  200.  In  this  case  the  school  buildings  form  a  block  arranged 
round  an  oblong-shaped  quadrangle,  while  the  residential  portion  of  the 
school  is  detached  and  arranged  in  five  separate  boarding-houses,  some- 
what on  the  lines  of  the  buildings  for  Christ's  Hospital  at  Horsham. 


201.    THE  ROEDEAN  SCHOOL,  BRIGHTON.     Block  Plan. 

J.   IV.  Simpson,  Architect. 
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202.  THK  ROEDEAN  SCHOOL.     Inner  Hall. 


203.  THK  ROEDEAN  SCHOOL.     Main  Entrance. 
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These  two  schools — one  just  completed,  the  other  in  course  of 
erection — will  give  a  good  idea  of  the  requirements  and  arrangements  of 
a  large  Boarding  School  for  boys.  In  one  case  the  selected  design  is 
based  on  the  quadrangular  system  ;  in  the  other,  the  larger,  the  open 
or  divided  plan.  The  latter  plan,  for  reasons  stated  above,  seems  on 
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204.  THE  ROEDEAN  SCHOOL.     End  of  the  Hall. 

the  whole  the  more  satisfactory  method  for  a  school  of  any  size,  and 
will,  if  a  prophecy  be  admissible,  be  probably  the  form  upon  which 
schools  of  the  future  will  be  planned. 

The  Roedean  School,  Brighton. — This  shows  an  example  of  a  Girls' 
Boarding  School  to  take  200  girls,  arranged  in  four  separate  blocks  of 
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houses,  Fig.  201,  all  connected  by  one  long  corridor.  The  buildings 
(see  bird's-eye  view.  Fig.  205)  form  an  imposing  front  looking  right 
over  the  sea  to  the  south.  The  site  itself  is  by  no  means  an  easy  one 
on  which  to  arrange  a  large  block  of  buildings,  as  it  slopes  rather 
sharply.  The  block  of  school  buildings,  hall,  class-rooms,  &c.,  form 
the  back  of  a  quadrangle  formed  by  the  boarding-houses,  but  which  is 
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206.  THE  ROEDEAN  SCHOOL,  BRIGHTON.     Central  Block. 

left  open  on  the  south  side.  This  quadrangle,  some  480  ft.  wide,  has 
a  depth  of  225  ft.  The  class-rooms,  all  measuring  22  ft.  by  16  ft.  6  in., 
are  placed  on  the  ground  and  first  floors,  looking,  with  one  exception,  due 
south.  Over  them,  on  the  second  floor,  are  the  rooms  for  the  staff. 
These  rooms  look  south,  and  are  made,  by  means  of  an  alcove,  to  serve 
as  bed  and  sitting  room  (see  Fig.  206).  The  main  entrance  in  the  centre 
of  the  building  leads  into  a  handsome  vestibule,  with  a  wide  flight  of 
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207,  208.  THE  ROEDEAN  SCHOOL,  BRIGHTON.     Central  Block. 

y.  IV.  Simpson,  Architect. 
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stairs  (see  Fig.  203)  leading  to  the  corridor  which  runs  from  one  end  of 
the  school  to  the  other,  with  which  the  different  houses  are  connected.  A 
second  short  flight  of  stairs  leads  to  the  hall  (see  Fig.  202).  The  hall, 
panelled  with  wood,  and  with  open  timber  ceiling,  has  a  rich  and 
pleasing  effect.  At  the  farther  end  of  this  is  arranged  the  Music 
School,  so  that  all  noise  is  effectively  cut  off  from  the  rest  of  the 
school.  There  are  sixteen  practising-rooms  and  four  for  teaching,  a 
retiring-room  being  provided  for  the  music  professor.  One  of  the 
boarding-houses  is  illustrated  and  described  below.  The  building 
throughout  has  been  treated  artistically  and  decorated  with  great  taste, 

I  the    differences    in    levels 

t * rib • • >— fc-::.<l     ""    f        • 


offering  opportunities  for 
architectural  effect,  of 
which  full  advantage  has 
been  taken. 

As  mentioned  above, 
the  educational  require- 
ments of  a  Boarding  School 
do  not  materially  differ  from 
those  of  a  Day  School, 
except  that  the  problem  of 
arrangement  is  rather  sim- 
plified by  the  lack  of  cloak- 
room requirements,  and 
by  the  method  usually 
adopted  of  putting  the 
music-rooms  in  separate 


science-rooms 


and 


200.  COMPETITION  DESIGN  FOR 


blocks.  The  following  examples  may,  how- 
ever, be  of  interest,  as  showing  some  methods 
of  combining  the  school  hall  with  the  class- 
rooms,  differing  from  those  in  the  Day  Schools 
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Hall  and  Class-rooms.        class-rooms  and  hall  as  they  are  arranged  at 

Paly  Sr  Austin,  Architects.    the   new   buildings   for   Christ's   Hospital   at 

Horsham.      They  are  here  arranged  in  two 

L-shaped  buildings,  the  shorter  arm  being  connected  to  the  hall.  The 
class-rooms  themselves  do  not  actually  form  part  of  the  building,  which 
of  course  prevents  any  possibility  of  supervision  from  the  hall  itself. 
The  Headmaster's  room  is  placed  at  the  end  of  the  corridor  in  one 
block,  while  the  prefects'  room  occupies  a  similar  position  in  the  other. 
This  arrangement  will  probably  prevent  any  tendency  to  disorder  in 
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the  corridor.  This  separation  of  the  class-rooms  from  the  main  block 
will  enable  very  free  ventilation  to  be  obtained.  The  hall  runs  north 
and  south,  so  that  the  class-rooms  face  east  and  west. 

Fig.  209  shows,  from  Messrs  Paley  &  Austin's  competition 
design  for  the  same  building,  the  hall  and  class-rooms.  They  are 
here  grouped  in  pairs,  presumably  to  allow  of  light  being  obtained 
in  each  case  on  two  sides,  while  at  the  same  time  making  it 
possible  to  get  windows  into  the  hall.  It  is  difficult  to  altogether 


jii.  COMPETITION  DESIGN  FOR  DEDFORD  GRAMMAR  SCHOOL. 

Hall  and  (.'lass-rooms. 

/>'.  Chiiiitpneys,  Architect. 

approve  of  this  ingenious  plan,  as  the  windows  in  the  end  wall  will 
have  to  be  either  in  the  eyes  of  the  teachers  or  pupils,  while  the 
class-rooms  are  not  of  a  sufficient  size  to  require  light  from  more  than 
one  side. 

Fig.  21  t  shows  another  design,  by  Mr  Basil  Champneys,  taken 
from  a  competition  design  for  the  Grammar  School  at  Bedford.  This  is 
an  attempt  to  place  the  class-rooms  so  that  they  shall  open  off  the  central 
hall,  and  yet  still  make  it  possible  to  have  large  windows  into  the  hall. 
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In  large  schools  where  the  whole  school  take  all  their  meals  in  the 
central  hall,  the  kitchens  have  naturally  to  be  on  a  large  scale,  and  are 
differently  arranged  to  those  in  a  house  where  not  more  than  40  or 
50  have  to  be  catered  for.  The  connection  between  the  kitchen  and 
the  dining-hall  is  naturally  of  great  importance  in  order  to  save  waste 
of  time.  It  is  not  easy  to  say  exactly  what  rooms  it  is  essential  to 
supply,  but  it  is  hoped  that  the  following  list  will  mention  at  least  those 
that  are  necessary. 

Kitchen. — The  main  kitchen  should  of  course  be  of  considerable 
size,  well  lit  and  ventilated.  As  it  is  usually  fitted  with  steam  cooking 
and  roasting  ovens  round  the  greater  part  of  the  wall  space,  allowance 
for  the  loss  of  some  3  ft.  all  round  should  be  made.  For  this  reason 
top  lighting  is  an  advantage  owing  to  the  increase  of  wall  space.  The 
main  kitchen  at  Christ's  Hospital,  where  there  are  between  800 
and  i  ,000  to  be  fed  daily,  measures  50  by  30  ft.  That  at  the 
Masonic  Institute,  where  about  half  that  number  have  to  be  provided 
for,  measures  34  by  22  ft. 

Sculleries. — The  scullery  is  often  divided  into  two  parts — a  con- 
venient plan,  as  the  vegetable  cooking  as  well  as  washing  is  done  there. 

Larders. — Separate  larders  are  usually  provided  for  cooked  and 
uncooked  meat,  milk,  bread,  pastry,  and  vegetables,  though  of  course 
these  are  sometimes  combined  ;  a  cook's  store-room  and  grocery  store, 
china  and  glass  store,  coal  and  wood  and  knives  ;  an  office  for  the 
steward  conveniently  placed  near  the  entrance,  so  that  incoming  stores 
can  be  checked  easily  ;  a  weighing  bridge  so  arranged  that  heavy 
goods  can  be  easily  wheeled  upon  it  for  weighing  ;  a  private  sitting- 
room  for  the  cook  ;  a  matron's  room  in  connection  with  the  stores  for 
clean  and  soiled  table  linen  ;  a  separate  dining-room  for  men  servants 
and  women  servants,  necessary  conveniences,  &c.  ;  buttery  and  pantry  ; 
a  large  serving-room  fitted  with  apparatus  for  keeping  plates  hot  in 
close  connection  with  the  dining-hall. 

In  the  kitchen  arrangements  for  the  new  buildings  at  Horsham 
(see  Fig.  212)  simplicity  and  directness  of  access  have  been  held  chiefly 
in  view.  There  is  a  large  serving-room  with  a  door  at  each  end  into 
the  kitchen,  and  also  two  doors  immediately  opposite  the  down  landing 
into  the  long  corridor  outside  the  dining-hall.  It  will  be  noticed  that 
the  doors  from  the  corridor  to  the  servery  are  arranged  each  side 
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to  allow  of  two  streams  passing  in  opposite  directions.  This  arrange- 
ment is  necessitated  by  the  custom  at  the  school  of  detailing  a  certain 
number  of  boys  who  come  from  the  hall  and  fetch  the  dinner.  This 
of  course  means  large  numbers  continually  passing  each  other.  The 
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212.  KITCHKN  BLOCK,  NKW  BUILDINGS  FOR  CHRIST'S  HOSPITAL,  HORSHAM. 

Sir  Aston  Webb  &•  Mr  Ingress  Hell,  Architects. 

plan  (see  Fig.  212)  has  been  well  arranged  to  provide  for  an  easy 
circulation.  A  wide  corridor  is  arranged  outside  the  hall,  from  which 
there  are  four  double  doors  into  the  hall.  To  correspond  with  these 
there  are  four  doors  into  the  servery  department.  Two  straight 
corridors  run  down  each  side  of  the  kitchen  and  sculleries,  off  which 
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all  the  rooms  open.  By  means  of  this  a  line  of  boys  can  come  out  of 
the  hall,  file  through  either  the  hall  servery,  kitchen,  or  scullery,  and 
into  the  hall  again  by  the  opposite  door,  or  vice  versa. 


213.  KITCHEN  BLOCK. 


y.  Champneys,  Architect. 


Fig.  2 1 3  shows  a  convenient  and  compact  arrangement  of  dining- 
hall  and  kitchen,   which  provides  a  larger  number  of  rooms  but  of 
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smaller  size.  It  is  intended  to  provide  for  about  500.  This  shows  the 
administrative  block  as  well.  A  large  number  of  the  offices  are  in  this 
example  situated  in  an  annexe,  but  connected  by  a  covered  way. 

The  kitchens  and  dining-hall  of  the  Royal  Masonic  Institution 
can  be  seen  in  Fig.  196.  This  again  is  intended  to  provide  for  some 
500.  The  kitchen  is  placed  in  the  centre,  and  the  other  rooms  and 
offices  grouped  round  it.  In  the  plans  of  St  Paul's,  West  Kensington 
(see  Fig.  119),  is  shown  a  neat  and  compact  form  of  kitchens,  &c., 
arranged  on  the  top  floor,  and  intended  to  supply  one  meal  daily  for 
about  200. 


CHAPTER   X. 


BOARDING-HOUSES. 


Dormitories  or  Cubicles,  Arguments  in  favour  of  each  —  Cubicles,  Size  required  and 
Arrangement  of  —  Various  Modifications  between  Cubicles  and  Open  Dormitories  — 
Area  of  Floor  Space  required  for  Sleeping-rooms  —  Examples  of  some  recent  Build- 
ings —  Distance  between  Beds  —  Washing  Arrangements  —  Day-rooms,  Size,  Position, 
and  Aspect  —  Furniture  for  —  Monitors  —  Day-rooms  in  German  Schools,  Examples 
—  Changing-rooms,  Size  and  Arrangement  —  Other  Rooms  required  in  Boarding- 
houses  —  Illustrations  and  Descriptions  of  School  Boarding-houses  —  New  Buildings 
for  Christ's  Hospital,  Horsham  —  Messrs  Paley  &  Austin's  Competition  Plans  —  Royal 
Masonic  Institution,  Bushey,  a  Competition  Design  —  Boarding-house  for  Cheltenham 
Ladies'  College  —  Roedean  School,  Brighton  —  Colet  House  School. 

THE   most   important   question   in    relation   to   boarding   arrangements 
is  that  referring  to  the  dormitories  and  sleeping  arrangements. 

Dormitories  and  Cubicles.  —  It  does  not  come  within  the 
province  of  a  book  of  this  sort  to  discuss  the  merits  of  the  cubicle 
system  as  opposed  to  that  of  the  open  dormitory  or  that  of  large 
rooms  with  eight  or  ten  beds  ;  the  question  is  very  fully  discussed  by 
Dr  Clement  Dukes  in  his  book  "  Health  at  School,"  and  it  will  be 
sufficient  to  say  here  that  the  opinion  both  of  Headmasters  and  of  school 
doctors  is  very  strongly  in  favour  of  the  open  room  or  small  dormitory 
on  all  grounds.  In  vol.  vi.  of  the  "Special  Reports"  of  the  Board  of 
Education  are  given  the  answers  of  the  Headmasters  of  a  number  of 
Private  Schools  to  certain  questions  on  school  management,  and  of 
108  who  replied  in  reference  to  cubicles  and  dormitories  93  were  in 
favour  of  the  open  rooms.  It  is  not  improbable  that  cubicles  have  come 
into  use  chiefly  in  deference  to  the  wishes  of  parents,  to  whom  the 
privacy  thereby  obtainable  for  the  boys  seems  to  offer  many  attractions. 
The  system  of  having  a  small  room  for  each  boy,  or  one  for  two  boys, 
which  serves  as  sleeping,  feeding,  living,  and  working  rooms,  and  which 
measures  about  8  or  9  ft.  square,  though  in  use  in  some  of  our  older 
schools,  is  one  very  unlikely  to  be  repeated  in  a  new  building.  The 
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necessity  of  shutting  the  bed  up  in  a  kind  of  box  arrangement  as  soon 
as  the  occupant  is  up  prevents  any  proper  airing  of  the  clothes,  and  is 
in  every  way  objectionable. 

A  common  arrangement  is  to  put  the  younger  boys  in  dormitories, 
providing  cubicles  for  some  of  the  older  pupils. 


!I4-  CUBICLES  WITH   DOUBLE 
CORRIDOR. 


215.  CUBICLES  WITH  CENTRAL 
CORRIDOR. 


Cubicles.— In  providing  cubicles,  the  usual  plan  is  to  have  a 
long  narrow  room  with  windows  down  both  sides,  arranged  with  a 
passage  down  the  centre,  formed  by  the  partitions  of  the  cubicles,  and 
into  which  they  all  open.  These  partitions  are  usually  of  wood,  and 
are  not  as  a  rule  curried  up  to  the  ceiling,  but  arranged  to  leave  an 


216.  INTERIOR  VIEW  OF  A  DORMITORY,  Sr  MARGARET'S  SCHOOL,  BUSHEY,  SHOWING 

RECESSES  AT  HEAD  OF  BEDS. 

open  space  of  4  or  5  ft.  above  for  the  purpose  of  ventilation,  the  upper 
jKirt  of  the  partition  being  often  provided  with  some  sort  of  apparatus  of 
wire  or  woodwork,  to  prevent  any  too  adventurous  spirits  climbing 
about  on  the  top.  The  size  of  a  single  cubicle  varies  from  6  ft.  6  in. 
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by  9  ft.  to  9  or  10  ft.  square.  In  German  Boarding  Schools  when 
the  cubicle  system*  is  found,  much  the  same  measurements  prevail. 
Figs.  2  14  and  2 1 5  show  two  methods  of  arranging  the  lines  of  cubicles  and 
the  corridors,  the  central  corridor  (Fig.  215)  being  obviously  the  more 
economical  in  space.  There  is  practically  no  difference  in  the  amount 
of  actual  floor  area  required  for  dormitories,  whether  cubicles  are  used 
or  not,  the  same  number  of  square  feet  of  floor  space  per  head  having 
to  be  provided  in  either  case.  As  regards  the  window,  the  plan  usually 
adopted  is  to  divide  a  window  between  two  cubicles,  as  in  Fig.  215. 
Various  combinations  have  been  tried  in  order  to  combine  a  certain 
amount  of  privacy  with  the  advantages  of  an  open  dormitory.  For 
example,  as  shown  in  Fig.  2 1 6,  taken  from  the  Clergy  Orphan  School  at 
Bushey,  a  small  partitioned-off  place  for  washing,  &c.,  is  provided  at  the 
head  of  the  bed.  This  is  not  an  uncommon  plan,  and  one  which  has 
been  found  satisfactory  (see  for  plan  of  such  rooms,  Figs.  242  and  250). 
Two  beds  placed  side  by  side,  with  a  partition  between  of  sufficient 
height  and  length  to  make  a  complete  division,  enable  a  considerable 
gain  in  distance  between  the  beds  to  be  gained. 

Area  required. — Whether  open  dormitories  or  dormitories 
partitioned  off  into  cubicles  be  used,  there  should  be  an  allowance  of 
not  less  than  65  sq.  ft.  of  floor  space  per  head.  It  may  be  of  interest 
to  give  the  figures  of  a  few  dormitories  in  recently  erected  buildings  :— 

Regulations  of  the  Board  of  Education  65  sq.  ft. 

Leys  School,  Cambridge  62       „ 

Royal  Masonic  Institution  for  Boys,  Bushey  564      „ 

Clergy  Orphan  School,  Bushey  66 

New  Buildings,  Christ's  Hospital  72 
Messrs   Paley  &  Austin's  design  for  New  Buildings, 

Christ's  Hospital  68 

Dr  Clement  Dukes'  model  dormitory  7-       ,, 

The  distance  between  the  beds  is  usually  from  2  ft.  3  in.  to  2  ft. 
6  in.,  the  bed  itself  being  6  by  3  ft.,  and  if  possible  not  less  than 
5  ft.  should  be  provided  between  the  foot  of  one  bed  and  that  of  the 
bed  opposite ;  but  of  course  the  more  space  that  can  be  provided 
the  better.  Dr  Clement  Dukes  f  gives  what  he  considers  a  model 
dormitory.  The  beds  are  3  ft.  6  in.  apart,  with  a  passage  down 
the  centre  of  the  room  1 1  ft.  6  in.  wide  in  which  are  placed  the 
basins.  The  room  takes  twelve  beds,  and,  measuring  36  by  24  ft., 

*  This  is  usually  only  in  Training  Colleges,  and  even  then  chiefly  for  women  students, 
t  "  Health  at  School." 
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allows  72  sq.  ft.  .per  head,  an  amount  which  is  certainly  very  de- 
sirable. In  large  dormitories  it  is  usual  to  find  at  one  or  both 
ends  a  fair-sized  cubicle,  which  is  occupied  by  a  monitor  or  prefect, 
who  is  placed  there  to  keep  order  in  the  room.  This  room  should 
have  a  window  or  opening  giving  a  good  view  of  the  dormitory 
(see  Fig.  221).  In  close  connection  with  each  dormitory  or  room,  but 
cut  off  by  a  cross-ventilated  lobby,  should  be  placed  one  or  two  water- 
closets,  for  night  use  only.  The  most  convenient  plan  probably  is  to 
have  a  small  spur  building  in  which  they  can  be  arranged  one  over 
the  other  for  each  floor  (see  Fig.  221).  The  closet  for  soiled  linen  can 
be  well  placed  in  this  as  well,  and  it  should  also  be  provided  with  two 
or  three  wash-hand  basins. 

The  ordinary  washing  arrangements  are  placed  either  in  the 
dormitory  itself  or  in  each  cubicle,  or  else,  as  is  without  doubt  the  most 
satisfactory  plan,  in  a  special  lavatory  close  by.  There  should  of  course 


217.  (.'rim  i.i.s,   LAVATORIES,  AND  LOCKER-ROOM,  KROM  A  GERMAN  SCHOOL. 

he  a  basin  for  every  boy,  and  ;i  separate  peg  or  shelf  for  towels, 
sponges,  &c.  Fig.  217*  shows  an  example  of  a  German  School  with 
cubicles  in  which  all  the  basins  are  placed  in  a  central  position,  the 
boys'  lockers  being  arranged  immediately  opposite.  For  details  of 
lavatory  fittings.  <S:c.,  see  chapter  on  sanitation. 


room. 


Day-Rooms.  The  day  or  living  room  should  be  a  large  well-lit 
Its  shape  is  usually  long  and  narrow,  due  to  the  fact  that  it  is 
commonly  placed  under,  and  follows  the  same  lines  as  the  dormitory 
above.  This  room  being  the  place  where  the  boarders  spend  nearly 
all  their  out-of-school  time,  should  be  comfortable  and  roomy,  placed 
so  as  to  get  plenty  of  sun.  In  calculating  the  area,  not  less  than  20  to 
25  sq.  ft.  per  head  should  be  allowed,  but  of  course  the  larger  and 


*  Handbuch  der  Architektur. 
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brighter  the  room  the  better,*  and  it  is  not  unusual  to  find  as  much  as 
60  sq.  ft.  The  furniture  may  consist  of  tables  and  benches,  or  of  box 
desks  of  which  each  pupil  has  one.  In  the  former  case  a  locker  has  to 
be  supplied  for  each  boy.  These  are  sometimes  arranged  round  the 
walls  of  the  day-room,  but  the  more  satisfactory  arrangement  is  to  have 
a  special  locker-room.  Where  there  is  no  dining-room,  and  the  living- 
room  has  to  serve  for  meals  as  well,  it  is  naturally  fitted  with  tables 
and  benches.  The  plan 
of  fixing  them  firmly  to 
the  floor  will  save  a  good 
many  accidents,  but  it  is 
essential  that  plenty  of 
space  for  moving  about  be 
provided.  In  many  cases 
a  separate  and  smaller 

living-room  is  provided  for  the  monitors  or  older  boys  in  the  house.  In 
addition  to  these  rooms  there  are  often  provided  a  number  of  little  rooms, 
generally  called  studies,  measuring  about  6  or  8  ft.  square.  In  some 
schools  there  is  one  provided  for  every  boy,  but  perhaps  more  usually 
there  are  a  certain  number  for  the  older  boys.  In  German  Boarding 
Schools  there  are,  as  a  rule,  clay-rooms  or  living-rooms  exactly  corrc- 
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218.  SLEEPING  AND  LIVING  ROOM. 


219.  Two  DORMITORIES  AND  DAY-ROOMS,  WITH  MASTERS'  ROOM  IN  THE  CENTRE, 
FROM  THE  JOACHIMSTHAL'SCHEN  GYMNASIUM,  BERLIN. 

sponding  to  the  sleeping-rooms,  and  generally  arranged  close  together 
(see  Fig.  218).  These  living-rooms  are  mapped  out  with  an  almost 
military  precision.  Not  only  is  the  position  of  each  boy  marked  out 
and  shown  on  the  plans  according  to  the  form  he  is  in,  but  the  exact 
place  of  everything  is  shown,  down  to  the  waste-paper  basket. 


*  In  the  new  buildings  at  Christ's  Hospital  about  40  sq.  ft.  is  given. 
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Fig.  219,  taken  from  the  Handbuck  der  Architektur,  shows  two 
sleeping-rooms  to  take  10  or  1 1  boys,  and  their  corresponding  living- 
rooms.  Fig.  220  shows  one  of  the  living-rooms  in  more  detail. 
Each  boy,  as  mentioned  above,  has  his  allotted  seat,  and  that 
marked  "  A  "  is  a  special  desk  for  the  head  boy  of  the  room,  who  is 
supposed  to  be  responsible  for  the  discipline.  A  special  desk  is  often 
provided  near  the  window  for  any  boy  who  is  short-sighted.  Com- 
fortable chairs  are  sometimes  provided. 

But  Boarding  Schools  in  Germany  are  not  found  to  any  large 
extent,  and  cannot  be  in  any  way  compared  to  the  position  held  by 
Boarding  Schools  in  this  country.* 

Changing-Rooms. — In  order  to  obviate  the  necessity  of  boys 
going  into  the  dormitories  or  bedrooms  during  the  daytime,  dirtying 

the  floors,  &c.,  with  their  out-of-door 
boots,  it  is  necessary  to  supply  a  room  or 
rooms  for  the  purpose  of  changing  into 
flannels.  These  rooms  are  preferably 
placed  on  the  ground  floor,  and  in  close 
connection  with  the  lavatories  and  latrines. 
Foot-baths  in  the  proportion  of  one,  say, 
to  i  5  or  20  boys  are  a  useful  addition,  as 
are  also  shower-baths.  Plenty  of  room  is 
necessary,  as  it  usually  happens  that  all  the 
boys  are  changing  at  the  same  time.  Every 
boy  of  course  has  to  have  his  place  with 
a  double  peg  for  clothes,  and  a  pigeon- 
''  hole  underneath  for  football  boots,  tennis 
This  room  requires  careful 
ventilation.  1 1  is  as  well 
that  there  should  be  in  addition  a  drying- 
room  for  wet  clothes.  It  should  not  be  forgotten,  in  dealing  with  this 
room,  that  the  money  and  other  valuables  which  are  often  left  in  the 
clothes  while  the  owners  are  out  playing  offer  strong  temptations  with 
easy  opportunities,  and  that,  however  high  the  standard  of  the  school, 
there  are  sure  to  be  from  time  to  time  boys  who  will  avail  themselves 
of  them.  Making  the  room  visible  from  several  points  either  by  glass 
partitions  or  otherwise  will  generally  prevent  anything  of  the  kind.^ 

*  For  an  interesting  account  of  German  Boarding  Schools,  see  "German  Higher 
Schools,"  by  J.  E.  Russell,  pp.  196-212. 
t  See  pages  129, -130. 
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As  regards  size,  there  should,  as  mentioned  above,  be  allowed  as 
much  as  can  conveniently  be  given,  but  if  possible  not  less  than  5  or 
6  sq.  ft.  per  head. 

Other  Rooms. — There  are  of  course  a  certain  number  of  other 
rooms  found  in  a  boarding  house,  according  to  the  general  arrangement 
of  the  school,  such  as  the  matron's  room  and  linen  store-rooms  ;  a  sick- 
room or  quiet  room  for  boys  with  minor  ailments  not  requiring  treat- 
ment at  the  school  infirmary  or  sanatorium  ;  rooms  for  the  house 
master — these  sometimes  take  the  form,  of  a  complete  house  of  the 
ordinary  kind  attached  to  the  boarding  house  ;  sometimes  a  bedroom 
and  sitting-room  are  supplied  for  an  assistant  master  as  well.  The 
offices,  kitchens,  &c.,  naturally  depend  on  the  question  of  whether  the 
boys  get  their  meals  in  their  boarding  houses,  or  whether  they  have 
them  together  in  the  central  block.  The  various  plans  given  will 
give  an  idea  of  the  different  arrangements  and  modifications  of  rooms 
supplied,  &c. 

Examples  of  Boarding-Houses. — Figs.  221  and  222  show  the 
plans  of  one  of  the  boarding  houses  for  the  new  buildings  for  Christ's 
Hospital  at  Horsham.  These  houses  are  arranged  in  two  halves,  the 
same  in  all  respects,  accommodating  50  boys  each  side  in  two  dormi- 
tories. In  the  centre  of  the  building  are  placed  the  house  master's  and 
matron's  rooms  ;  these  are  common  to  the  two  hakes  ot  the  house,  with 
ready  access  to  either,  but  effectually  separating  the  boys'  part  of  the 
building.  Each  dormitory  takes  24  boys,  with  a  small  room  at  the  end 
for  the  prefect  who  has  control  of  the  room.  At  either  end  of  the 
dormitory,  cut  off  by  an  intercepting  lobby,  are  the  lavatories,  each  with 
accommodation  for  12  boys,  provided  with  twelve  basins,  two  baths, 
four  urinals,  and  a  W.C.  for  night  use.  This  arrangement  is  exactly 
repeated  on  two  floors.  The  rooms  are  wanned  and  caret  Lilly  ventilated, 
and  have  two  staircases.  On  the  ground  floor  there  is  the  day  or  living 
room  (a  large  cheerful  room  measuring  45  by  21  ft.),  and  divided  into 
two  parts  by  an  open  arch.  The  boys'  lockers  are  arranged  round  the 
walls,  two  studies  being  provided  at  one  end  for  the  prefects  or  monitors. 
To  the  north  of  the  passage,  but  with  windows  facing  east  or  west 
according  to  the  half  of  the  house,  are  placed  the  changing-room,  day 
lavatory,  boot-room,  box-room,  and  a  room  for  the  caretaker.  All 
the  rooms  are  decorated  with  a  light  green  paint,  and  have  a  most 
cheerful  and  attractive  appearance.  In  order  to  provide  against  any 
chance  of  stagnation  in  the  air  enclosed  by  the  projecting  wings  of  the 
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221,  222.  ONE  OF  THE  BOARDING-HOUSES,  NEW  BUILDINGS, 
CHRIST'S  HOSPITAL,  HORSHAM. 

Sir  Aston  Webb  Sr  Mr  Ingress  Bell,  Architects. 
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223,  224.    A    BOARDING-HOUSE.       COMPETITION    DESIGN    FOR    CHRIST'S    HOSPITAL. 

Paley  &°  Austin,  Architects. 
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buildings,  two  large  openings  have  been  made  right  through  the  centre 
of  the  houses,  the  necessary  space  being  gained  by  taking  off  from  the 
height  of  the  passage  inside.  These  boarding-houses  should  be  in- 
spected carefully,  as  an  excellent  example  of  compact  and  economical 
planning,  in  which  every  inch  of  space  has  been  taken  full  advantage 
of.  The  convenience  and  safety  of  the  sanitary  arrangements,  and  the 
degree  of  comfort  attained,  while  keeping  the  building  to  the  simplest 
possible  plan,  are  especially  worthy  of  notice. 

In  Figs.  223  and  224  are  given  the  plans  for  a  boarding-house  as  sug- 
gested by  Messrs  Paley  &  Austin  in  their  competition  design  for  the 
Christ's  Hospital  building.  In  this  arrangement  the  dormitories  are 
divided,  each  taking  from  ten  to  fourteen  beds,  giving  68  sq.  ft.  per  bed, 
there  being  a  prefect's  cubicle  provided  in  the  two  larger  rooms.  Each 
bed  has  a  partition  4  ft.  high,  running  from  the  head  of  the  bed  rather 
more  than  hall-way  down.  The  lavatories,  &c.,  are  arranged  in  two 
blocks,  each  accessible  from  two  dormitories,  with  a  basin  to  every  boy. 
The  day-room  is  again  divided  to  correspond  to  the  dormitories,  and  pro- 
vides more4  room  tor  each  boy  than  in  the  preceding  example,  the  chang- 
ing-room  again  being  of  considerable  size — the  plan  on  the  whole  being 
much  less  concentrated  and  less  compact  than  that  illustrated  above, 
and  also  providing  a  larger  area  per  head  in  all  the  rooms  except  the 
dormitories,  where  it  is  slightly  less.  These  houses  would  no  doubt  be 
rather  more  expensive  to  build  than  the  preceding,  but  would  make 
comfortable  and  convenient  residences. 

Royal  Masonic  Institution,  Bitshey. —  Figs.  225  and  226  show  one  of 
the  corner  blocks  of  this  school.  For  the  general  arrangement,  see  Fig. 
196.  Farh  of  these  blocks  contains  accommodation  for  100  boys,  arranged 
in  two  divisions  of  50.  Rooms  for  two  masters  are  placed  in  each 
division.  On  the  ground  floor  is  placed  the  day-room  with  two  prefects' 
studies  opening  into  it.  A  changing-room,  boot-room,  and  man's  room 
are  also  provided.  The  necessary  lockers  are  arranged  on  the  end 
walls  of  the  day-rooms.  Over  this  are  placed  the  dormitories,  with 
linen,  clothes,  and  blanket  store.  Three  baths  and  small  lavatory  are 
placed  in  an  annexe  close  to  each  dormitory. 

In  Figs.  227-229  is  shown  a  suggested  design  for  a  boarding-house 
forming  part  of  a  design  by  Mr  Champneys.*  This  shows  a  very 
compactly  arranged  house.  On  the  ground  Hoor  the  day-room  is 
divided  into  two  equal  halves,  with  a  prefect's  study  opening  off  each. 
The  lavatory  is  placed  on  the  ground  floor  in  connection  with  the 


*  Competition  design  for  the  Bushey  School. 
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changing-room.  Each  dormitory  has  an  annexe  for  sanitary  arrange- 
ments, cut  off  by  an  intercepting  lobby,  providing  three  baths  for  each 
25  boys. 
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227-229.    A    BOARDING-HOUSE,    FROM    A   COMPETITION   DESIGN. 

H.  Champneys,  Architect. 

Boarding- Houses  for  Girls.  —  In  boarding-houses  for  girls 
there  is  generally  a  much  higher  degree  of  comfort  provided. 
The  boarding-houses  attached  to  Cheltenham  Ladies'  College  are 
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practically  large  dwelling-houses,  arranged,  as  it  were,  with  accom- 
modation for  an  unusually  large  family.  A  large  well-furnished 
drawing-room  is  used  as  the  general  sitting-room  after  the  work  of 
the  day  is  over.  In  the  most  recent  of  these  houses,  erected  at  the 
end  of  last  year  (1901),  there  is  accommodation  for  40  girls.  On  the 
ground  floor  is  the  dining-room  and  a  large  work  or  preparation  room, 
in  connection  with  which  are  two  smaller  rooms  which  can,  if  required, 
be  thrown  into  the  larger.  On  this  floor  is  also  a  large  drawing-room, 
well  furnished  as  in  an  ordinary  house,  where  all  the  inmates  collect 
during  the  evening.  In  the  basement  is  arranged  a  play-room  ;  next 
to  this  is  the  boot-room,  with  an  ingenious  arrangement  for  boots. 
The  man's  boot-cleaning  room  is  placed  next  door,  the  dividing  wall 
being  formed  of  pigeon-holes  enclosed  on  either  side  by  cupboard 
doors,  so  that  by  opening  one  side  or  the  other  the  pigeon-holes  are 
accessible  from  either  room.  The  girls  put  their  boots  into  their  pigeon- 
holes, the  doors  are  shut,  and  the  boots  are  then  cleaned  and  put  back 
from  the  other  side.  The  sleeping  arrangements  take  the  form  of  large 
rooms,  each  divided  into  four  cubicles  by  wooden  partitions,  or  in  some 
cases  by  curtains.  These  cubicles  are  of  considerable  size,  measuring 
some  10  or  12  ft.  square,  and  are  arranged  so  that  each  one  has  a 
window.  Baths  are  placed  in  convenient  positions,  'in  the  proportion 
of  one  to  every  five  girls.  On  the  top  floor  is  placed  a  sick-ward,  which 
can  by  means  of  an  intercepting  lobby  be  completely  isolated  from 
the  house. 

In  Figs.  230-232  is  shown  one  of  the  boarding-houses  of  the  Roedean 
School  for  Girls,  Brighton.*  The  houses  are  connected  with  the  main 
corridor  by  a  passage,  on  either  side  of  which  are  placed,  close  to  the 
entrance,  the  lavatories,  cloak-rooms,  and  offices.  Along  this  passage 
are  also  arranged  four  studies  for  elder  girls  and  their  sitting-room, 
and  on  the  side  opposite  to  this  the  work  or  preparation  room.  The 
dining-room  acts  as  a  division  between  the  girls'  half  of  the  building 
and  the  mistresses'  and  administrative  blocks.  On  the  second  and  third 
floors  are  the  bedrooms,  each  girl  having  a  small  room  to  herself.  The 
direction  of  the  building  being  north  and  south,  it  has  been  possible  to 
arrange  that  all  these  rooms  face  east  and  west,  so  that  in  every  case 
they  get  the  sun  during  some  part  of  the  day.  There  is  a  liberal  pro- 
vision of  baths,  five  being  placed  at  the  end  of  a  row  of  fifteen  rooms. 
The  plans  are  somewhat  difficult  to  follow  owing  to  the  difference  of 
levels,  necessitated  by  the  rapid  slope  of  the  ground. 

*  For  plans  and  description  of  rest  of  school,  see  page  213. 


BOARDING-HOUSES. 


If! 

o 

X 


at 

O 

ffl 


1 


j 
o 
o 

o 


u 
a 
a 
o 
2! 


S 


BOARDING-HOUSES. 


237 


'OS      0  /e  io  to  to 


or 


233-235-  COLET  HOUSE  PREPARATORY  SCHOOL.     THE  BOARDING-HOUSE. 

W.  H.  Spaull,  Architect. 
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As  it  is  more  usual  in  the  case  of  Girls'  Schools  to  have  the 
residential  and  educational  buildings  in  one  block,  there  will  be  found 
more  examples  of  sleeping  arrangements  for  Girls'  Schools  in  the  next 
chapter  when  dealing  with  schools  in  one  block.  . 

Colet  House  Preparatory  Sckool. — This  building  (Figs.  233-236) 
serves  as  a  boarding  house  for  the  school  illustrated  and  described 
above  (Figs.  66-68).  The  house  is  arranged  with  dormitories  and 
cubicles,  with  a  certain  number  of  ordinary  rooms  in  addition.  A 
noticeable  feature  of  the  building  is  the  large  provision  for  exit  in  case 
of  emergency,  there  being  four  staircases  provided  to  the  first  floor, 


SECOND    Ftooc    RAM 
236.  COLET  HOUSE  SCHOOL. 


W.  //.  Spaull,  Architect. 


and  three  to  the  second  and  third.  The  staircases,  after  consultation 
with  the  best  authorities,  were  constructed  entirely  of  oak,  as  being  the 
best  fire-resisting  material,  since  it  is  not  only  refractory  in  catching 
tire,  but  does  not  give  way  until  almost  burnt  through.  In  the  base- 
ment is  placed  the  dining-hall,  next  the  kitchen,  and  approached  directly 
from  the  boys'  entrance  through  the  lavatory.  A  long  room  measuring 
some  56  by  24  ft.,  warmed  by  two  fireplaces,  and  repeated  on  the  four 
floors,  forms  the  day-room  on  the  ground  floor,  and  dormitories  above. 
A  sick-wing  approached  by  a  separate  stair  is  arranged  on  the  second 
floor.  Particular  care  must  be  taken  in  planning  a  boarding  house  to 
ensure  certain  and  easy  exit  in  case  of  a  fire  occurring  at  any  point. 
This  subject  is  fully  discussed  below  in  Chapter  XIII. 
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Preparatory  School,  Special  Points  in  reference  to — Playgrounds — Class-rooms — Special 
Rooms— Dormitories — Bedales  School — St  Margaret's  School,  Bushey — The  Girls' 
Grammar  School,  Ashby-de-la-Zouch  —  New  College,  Hull  —  The  Knaresborough 
Grammar  School — The  Bridlington  Grammar  School. 
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WHERE  the  school  is  not  of  sufficient  size  to  entail  the  provision  of 
separate  blocks  for  residential  purposes  in  addition  to  the  school 
buildings,  the  arrangement,  while  of  course  involving  much  the 
same  rooms,  is  necessarily  somewhat  modified.  As  a  general  rule 
Private  and  Preparatory  Schools,  being  of  smaller  size,  are  arranged  in 
one  block.  Although  there  is  not  much  difference  between  the  general 
arrangements  of  the  buildings  for  a  Preparatory  School  and  for  those 
which  keep  their  pupils  for  a  complete  course  of  secondary  education,  it 
will  be  well  to  consider  some  of  the  points  particularly  applicable  to 
Preparatory  Schools  before  passing  to  the  examples  and  illustrations  of 
smaller  Boarding  Schools. 

Private  Preparatory  Schools. — Private  Preparatory  Schools 
are  in  nearly  all  cases  Boarding  Schools,  and,  although  in  some  cases  they 
admit  a  certain  number  of  day  pupils,  such  an  arrangement  is  usually- 
objected  to,  owing  to  the  increased  chances  of  infection  and  for  other 
reasons.  The  boys  usually  enter  the  school  soon  after  passing  their 
ninth  year,  leaving  generally  before  the  age  of  fourteen,  when  they  go 
on  to  the  Public  School  for  which  they  have  been  preparing.  The 
number  of  pupils  in  these  schools  varies  from  about  20  to  60  or 
70,  though  there  are  of  course  a  certain  number  of  a  larger  size. 
The  keen  competition  among  these  schools  in  this  country,  and  the 
high  fees  that  they  are  able  to  charge  if  they  can  show  successful 
results,  has  resulted  in  great  completeness  in  equipment  and  general 
efficiency,  upon  which  indeed  their  very  existence  depends. 
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The  playgrounds  and  playing  fields  are  as  a  rule  very  extensive, 
and  comprise  in  almost  every  case  a  football  ground  and  cricket 
ground,  besides  a  good  deal  of  space  for  various  games,  such  as 
rounders,  &c.  A  fairly  liberal  average  in  the  case  of  Preparatory 
Schools  would  show  about  an  acre  to  every  10  boys* — that  is  to  say, 
the  ordinary  Private  School  of  50  or  60  boys  would  have  about  5  or  6 
acres.  Fives  courts  and  lawn  tennis  courts  are  usually  provided.!  A 
carpenter's  shop  is  a  common  adjunct,  as  is  not  uncommonly  a 
swimming-bath.  Gardens  are  sometimes  found,  but  there  seems 
considerable  difficulty  in  arousing  much  enthusiasm  for  gardening 
among  boys  at  school.  A  sanatorium  standing  some  little  way  from 
the  school  is  generally  provided. 

In  Preparatory  Schools  the  classes  are  small,  and  would  as  a  rule 
average  about  10.  While  in  some  small  schools  one  or  perhaps  two 
classes  will  be-  held  in  the  schoolroom  or  common  living-room,  it  is 
usual  now  to  find  a  class-room  for  every  form.  A  convenient  size  for 
a  class-room  in  a  Preparatory  School  is  found  to  be  18  ft.  6  in.  by 
10  ft.  6  in.,  which  will  allow  plenty  of  room  for  movement,  as  it  is 
customary  at  times  to  have  the  class  arranged  round  the  master  in  a 
semicircle  for  the  purpose  of  place-taking — a  fact  which  should  not 
l>r  lost  sight  of  in  considering  the  arrangement  of  the  desks  ;  but  it  is 
as  well  to  avoid  what  are  known  as  "reversible  desks,"  i.e.,  which  can 
he  used  cither  as  a  writing  desk  or  as  a  seat  with  a  back.  In  a  room 
of  the  si/e  mentioned,  where  the  class  does  not  exceed  10  or  12  pupils, 
there  is  plenty  of  room  to  provide  single  or  double  desks  of  the  best 
type  tor  writing,  and  to  have  a  semicircle  of  forms  with  backs  arranged 
for  the  purpose;  of  forming  the  class  round  the  master.  With  this 
addition  the  remarks  on  class-rooms  for  Secondary  Schools  will  apply 
equally  to  those  in  Preparatory  Schools.* 

Lockers.  It  is  necessary  to  supply  a  locker  or  cupboard  for 
every  boy,  but  not  necessarily  provided  with  a  key.  Sometimes  these 
are  placed  in  the  schoolroom,  or  box  desks  are  provided,  or  it  may  be 
only  open  shelves.  The  latter  have  the  merit  of  making  a  certain 
amount  of  tidiness  necessary,  nor  is  it  possible  for  things  of  a  perish- 
able nature  to  escape  detection,  and  further  it  prevents  the  keeping  of 
live  stock  in  inconvenient  places.  At  the  same  time  it  is  a  great 
hardship  to  a  boy  to  have  no  private  place  where  he  can  keep  his 


*  Special  Reports,  vol.  vi. 

t  For  plan  of  fives  and  tennis  courts,  see  pages  259,  260.     +  See  Chapter  VII. 
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possessions  in  a  convenient  and  tolerably  secure  position.  If  possible 
these  lockers  should  be  put  in  the  corridors,  where  they  can  be  easily 
got  at  without  disturbing  the  schoolrooms,  unless  a  special  room  can 
be  provided  for  the  purpose.* 

The  provision  of  special  rooms,  such  as  a  music-room,  library, 
or  museum,  can  hardly  be  considered  necessary,  though  there  should 
always  be  if  possible  a  room  where  quiet  reading  can  be  carried  on. 
If  a  room  can  be  given  up  for  this  purpose,  it  may  of  course  be  well 
to  combine  with  it  the  library,  and  also  the  museum  if  there  is  one. 

Play-room. — In  contrast  to  the  room  for  quiet  reading  it  is  as 
well  that  there  should  be  a  room  where  at  certain  times  unlimited  noise 
is  allowed.  There  seems  a  sort  of  craving  in  boys,  especially  young 
ones,  for  periods  of  unrestrained  noise.  Books  on  school  hygiene  tell 
us  that  it  is  necessary,  natural,  and  most  beneficial  to  the  lungs.  If 
there  is  a  covered  gymnasium,  it  may  well  serve  for  a  play-room  ;  but 
otherwise  some  outlet  should  be  provided  that  will  be  available  in  wet 
weather  and  times  when  the  playground  cannot  be  used. 

Dormitories. — The  remarks  and  examples  of  dormitories  given 
above  (page  230)  will  apply  equally  to  the  case  of  Preparatory  Schools. 
Cubicles  are  generally  condemned  for  young  boys.  The  usual  plan  is  to 
have  rooms  or  small  dormitories  taking  from  four  to  ten  beds.  Three 
beds  should  be  regarded  as  a  minimum. f  In  the  sixth  volume  of  the 
"  Special  Reports"  issued  by  the  Board  of  Education,  which  is  devoted 
to  the  consideration  of  Preparatory  Schools,  are  given  the  answers  from 
1 20  Private  Preparatory  Schools  to  certain  questions  asked  them.  It 
may  be  of  interest  to  shortly  summarise  some  of  the  results.  The 
average  numbers  in  the  schools  (120  answers)  are  given  as  just  over  36  ; 
there  is  one  resident  master  to  every  8  or  9  boys,  the  classes  usually 
being  of  that  size.  Nearly  70  per  cent,  supply  a  gymnasium,  either 
open  or  covered;  27  per  cent,  show  a  museum  ;  56  per  cent,  a  sana- 
torium, in  a  few  cases  not  detached  from  the  school  ;  18  per  cent,  supply 
a  swimming-bath,  but  not  always  warmed  ;  76  per  cent,  have  a 
carpenter's  shop  ;  37  per  cent,  have  fives  courts  and  tennis  courts. 


*  In  Boarding  Schools  for  older  boys  lockers  or  cupboards  with  a  key  are  always 
provided. 

t  Special  Reports,  vol.  vi. 
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EXAMPLES   OF   BOARDING   SCHOOLS  COMPLETE   IN 

ONE   BUILDING. 

Bedales  School. — This  (see  Figs.  237-240)  is  ;i  large  Private  School 
for  boys  and  girls  recently  erected  near  Petersfield  in  Hampshire.     The 
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237.   HI.DAI.KS  SCHOOL,  PKTEKSKIKLD. 

E.  i'rioleau  Warren,  Architect. 

school  is  organised  on  somewhat  novel  lines,  which  have  already  been 
mentioned.*  Though  a  Private  School,  it  is  not  a  preparatory  one 
in  the  sense  of  sending  boys  on  to  the  Public  Schools,  the  pupils 

*  See  [>ages  15  and  16 
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remaining  in  the 
school  until  they  are 
ready  to  go  on  to 
College  or  begin  their 
professional  life.  The 
building  is  the  out- 
come of  the  co-opera- 
tion of  the  Head- 
master, Mr  Badley, 
with  the  architect,  Mr 
Prioleau  Warren.  It 
has  been  very  care- 
fully thought  out,  and 
shows  several  features 
of  interest.  The  main 
object  in  its  arrange- 
ment is  to  ensure 
that  there  should  be 
thorough  ventilation 
and  a  plentiful  supply 
of  fresh  air  and  light. 
With  this  object  the 
corridor  off  which  the 
rooms  open  on  the 
ground  and  first  floors  : 
is  open  on  one  side. 

The  school  is  for 
boys  and  girls.  They 
are  educated  in  the 
same  class-rooms,  and 
are  mixed  together 
both  for  meals  and  re- 
creation. They  sleep 
in  separate  buildings, 
spending  the  whole 
day  in  the  main  school 
block.  The  only  in- 
fluence which  this  has 
on  the  plan  is  the 
provision  of  the  girls' 
cloak-room  near  the 
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main  entrance.  The  actual  school  buildings  form  the  three  sides  of  a 
quadrangle  (see  Fig.  237),  round  two  sides  of  which  runs  a  cloister  formed 
of  red  brick  vaulting.  This  has  an  extremely  pleasant  and  effective 
appearance.  The  central  quadrangle  is  covered  for  about  two-thirds  of 
its  length  by  a  glass  roof,  thus  forming  a  covered  playground  in  wet 
weather.  On  the  opposite  side  are  two  fives  courts.  The  main  entrance 
opens  directly  into  this  cloister,  leading  on  the  right  to  the  great  hall, 
which  serves  as  the  living-room  of  the  school  as  well  as  for  meals.  This 
is  a  large  and  lofty  room  measuring  50  by  27  ft.,  and  is  in  constant  use. 
The  Headmaster's  study  opens  off  it..  On  this  side  of  the  quadrangle 
are  found  the  kitchen  and  offices,  and  the  Headmaster's  private  room  ; 
on  the  other,  the  room  for  the  assistant  masters  and  the  dressing-rooms. 
There  is  an  unusually  liberal  allowance  of  these  required,  as  the  whole 
school  use  them  at  the  same  time,  it  being  one  of  the  rules  of  the 
school  that  every  boy  changes  into  flannels  after  lunch  and  goes  out, 
wet  or  fine.  In  order  to  provide  for  the  great  number  of  damp  clothes 
that  result  from  this  system  in  wet  weather,  there  is  in  the  corner  of 
each  dressing-room  a  clothes-shoot  in  which  each  boy  places  his  wet 
things.  The  shoots  end  in  the  drying-room  in  the  basement,  placed 
immediately  below. 

On  the  first  floor  a  corridor  is  carried  round  above  the  cloister 
below,  and  is  open  to  the  air  on  one  side.  Off  this  the  class-rooms  open. 
On  the  floor  above  are  found  the  dormitories  for  the  boys,  arranged  to 
accommodate  various  numbers  from  4  or  5  up  to  8  or  10.  On  each 
floor  the  school  part  is  kept  separate  from  the  servants'  quarters  and 
private  part  of  the  house.  There  is  a  large  carpenter's  shop,  and  over 
it  a  room  for  bookbinding  and  the  studio.  Two  chemical  laboratories — 
one  tor  chemistry  and  one  for  physics — are  also  provided.  A  view  of 
the  school  is  shown  in  Fig.  240. 

S/  Margaret 's  School,  Buslicy  (Figs.  241-244). — This  is  an  example 
of  a  lair-sixed  Hoarding  School  for  girls.  This  school  has  boarding 
accommodation  for  about  i  20  girls  and  8  teachers,  besides  the  Head- 
mistress's rooms,  administrative  rooms,  &c.  The  accommodation  pro- 
vides eight  class-rooms,  all  of  which,  except  two  which  are  small  and 
more  in  the  nature  of  division-rooms,  are  on  the  ground  floor,  where 
are  found  also  the  necessary  reception-rooms,  dining-hall,  kitchen,  and 
offices,  also  a  recreation-room  39  ft.  by  24  ft.  9  in.  The  sleeping-rooms 
are  arranged  partly  as  open  dormitories*  and  partly  as  cubicles,  the 
largest  number  of  beds  in  any  room  being  twenty.  There  are  two 

*  See  page  223. 
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cubicles  provided  in  each  of  the  open  dormitories.  The  amount  of  super- 
ficial floor  space  provided  is  66  sq.  ft.  The  cubicles,  of  which  there  are 
forty-four,  measure  9  by  7  ft.  On  each  floor  and  in  easy  reach  of  each  lot 
of  dormitories  are  arranged  the  baths,  in  the  proportion  of  about  one  to 
every  seven  girls.  Beyond  these,  cut  off  from  the  main  part  of  the  build- 
ing by  an  intercepting  lobby,  the  water-closets  are  arranged  in  blocks  of 
four,  in  the  proportion  of  one  to  every  eight  boarders.  There  is  a  house- 
maid's closet  in  each  block.  The  washing  arrangements  are  placed  in 
the  dormitories  and  cubicles,  while  for  day  use  there  is  a  lavatory 
downstairs  giving  one  basin  to  every  five  girls.  Ten  practising-rooms 


241.  ST  MARGARET'S  SCHOOL  FOR  GIRLS,  BUSHEY.     Part  of  Entrance  Front. 

A.   Watcrhouse  6°  Son,  Architects. 

with  pianos  are  placed  on  the  mezzanine  floor  over  the  recreation-room, 
three  rooms  being  supplied  for  piano-teaching,  a  room  of  larger  size 
being  provided  in  addition  for  singing-lessons. 

The  top  floor,  with  the  exception  of  the  studio  and  chemical 
laboratory,  is  given  up  to  the  dormitories.  These  rooms  are  so  arranged 
in  every  case  that  windows  can  be  placed  both  sides,  and  thorough 
ventilation  assured.  The  sleeping  accommodation  for  the  servants  is 
arranged  by  a  large  room  divided  into  small  cubicles  opening  off  a 
special  staircase,  with  the  housekeeper's  room  close  to  the  entrance. 
The  use  of  the  mezzanine  floor  is  worthy  of  notice.  By  this  means, 
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Barrowdtffe  >>  Altofit,  Architects. 
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while  making  it  possible  to  give  plenty  of  height  to  those  rooms  on 
the  ground  floor  where  it  is  necessary,  such  as  the  dining-hall,  recreation- 
rooms,  and  the  class-rooms,  full  advantage  is  taken  of  the  space  which 
is  obtained  by  grouping  on  this  floor  all  the  rooms  in  which  it  is  not 
essential  that  there  should  be  much  height. 


248.  NEW  COI.LEGK.   HULL. 

Hall,  Cooper,  o^  Davis,  Architects. 

The  Girls   Grammar  School,  Ashby-dc-la-Zonch  (Figs.  245-247).— 
The  next  example  shows  a  similar  kind  of  school  on  a  somewhat  smaller 
scale,  the  residential  accommodation  only  taking  30  to  40  girls,  but  there 
are  in  addition  to  these  a  number  of  day  scholars.      In  this  plan  the 
somewhat  unusual  plan  of  placing  the  chemical  and  physical  laboratories 


249-  NEW  COLLEGE,   HULL. 

with  the  lecture-room  on  the  ground  floor  has  been  adopted,  the  class- 
rooms being7  placed  on  the  first  floor.  The  dormitories  are  fitted  with 
cubicles. 

New  College,  Hull. — This  building  (Figs.  248-251)  combines  in  one 
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Hall,  Cooper,  &  Davis,  Architects. 
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block  a  master's  house  and  boarding  arrangements  for  some  60  boys  in 
addition  to  the  educational  accommodation.  The  building  is  planned 
so  that  the  master's  part  of  the  house  is  separated  from  that  of  the 
boys,  the  kitchen  being  common  to  both  parts.  On  the  east  side  of 
the  main  entrance  are  placed  the  assistant  masters'  room  and  the 
boarders'  common  room,  these  rooms  having  a  southern  aspect.  The 
latter  room  measures  29  by  17  ft.,  and  is  fitted  with  bookshelves,  &c., 
so  arranged  that  in  addition  to  serving  as  a  recreation-room  it  can  be 
used  for  working  in  during  the  evening  instead  of  the  large  schoolroom. 
To  the  north  of  the  entrance  is  the  large  dining-room.  This  is  intended 
to  provide  room  for  100  boys,  and  has  two  bay  windows  overlooking  the 
sea.  The  large  schoolroom  measures  52  by  24  ft.  It  has  a  fireplace 
at  each  end,  in  addition  to  which  are  supplied  hot-water  radiators. 
There  is  a  locker-room  with  a  locker  for  each  boy,  with  a  separate 
entrance  from  the  playground.  On  the  first  floor  are  two  dormitories 
containing  seventeen  beds,  so  arranged  that  one  master  can  overlook 
both.  Two  smaller  rooms  containing  nine  beds  are  also  so  arranged 
that  supervision  can  be  maintained.  It  will  be  noticed  that  the  plan 
of  having  a  small  part  screened  off  at  the  head  of  each  bed  described 
above*  has  been  adopted.  Ten  cubicles  measuring  9  by  10  ft.  are 
also  provided.  On  the  top  floor,  in  addition  to  the  servants'  room 
and  a  large  box-room,  there  is  arranged  a  completely  isolated  sick- 
ward,  consisting  of  a  nurse's  room,  a  day  ward  and  a  night  ward,  bath- 
room and  service-room.  The  box-room  has  a  lift  coming  directly  from 
the  entrance  hall.  A  view  of  the  exterior  of  the  building  is  shown  in 
Fig.  248,  the  materials  being  local  red  brick  with  stone  dressings. 

The  Knaresborough  Grammar  School  (Figs.  252,  253). — This  plan 
shows  a  somewhat  curiously  shaped  building.  The  sleeping  accommoda- 
tion is  entirely  arranged  in  cubicles  7  ft.  6  in.  by  6  ft.,  two  assistant 
masters'  rooms  being  arranged  to  command  the  view  of  the  corridors 
between  the  cubicles.  On  the  ground  floor  are  arranged  the  class- 
rooms, chemical  laboratories,  and  a  large  manual  instruction  room.  The 
residential  house  for  the  master  is  placed  at  one  end,  and  is  cut  off 
from  the  school  part  of  the  buildings. 

Bridlington  Grammar  School. — Figs.  254-256  show  this  school, 
a  compact  and  well-arranged  building,  having  accommodation  for  some 
60  to  70  day  boys  and  25  boarders,  as  shown  on  the  plan.  The  building 
has,  however,  been  recently  added  to,  so  as  to  complete  the  original 
scheme,  which  makes  the  hall  the  central  feature  of  the  buildings. 


See  page  224. 
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Botterill,  Son,  &  Bilson.  Architects 
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This  is  shown  in  the  exterior  (Fig.  256).  The  additional  buildings 
comprise  further  class-room  accommodation,  with  science  laboratories 
and  lecture-room.  The  class-rooms  measure  22  by  20  ft.  ;  and  as  it 
is  not  intended  to  have  classes  of  more  than  24  at  the  most,  ample 
floor  space  is  provided.  The  dormitories  are  placed  over  the  class- 
rooms on  the  first  floor.  The  basins  for  washing  are  not  placed  in 


256.  THK  KRIDLINGTON  GRAMMAR  SCHOOL. 

Batter  ill,  Son,  &  Bilson,  Architects. 

the  dormitories,   but   in   special   lavatories.      The  grounds  of  the  school 
comprise  some  30  acres. 

For  further  examples  of  Boarding  Schools  and  Preparatory  Schools, 
see— 

The  Builder.  -4'J,  23,  100,  293,  325  :  07,  25,  59,  100;  68,  376;  69,  314;  70,  472; 
74.  280  :  Si,  214. 

The  Building  Nat's.— \\,  296  ;  53,  320  ;  59,  320  :  62,  203  ;  64,  767  ;  66,  849,  888 ; 
67,  8,  40,  72,  749;  7 .'5,  221,  581  ;  76,  672. 

The  British  Architect.  —49,  166  ;  50,  200  ;  51,  348. 
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BOARDING    SCHOOLS 

(Continued}. 

Infirmaries  and  Sanatoria — Amount  of  Accommodation  necessary  for  Infectious  and 
non-Infectious  Illnesses— Sanatoria — Rooms  required  for,  and  their  Arrangement — 
Example  of — Infirmaries — -Arrangement  and  Example — Provision  for  Games — 
Amount  of  Space  to  be  provided — Cricket  Grounds — Table  showing  Area  required 
for  different  Games — Fives  Courts,  Description  and  Illustration  of — Gymnasia — 
Requirements  of,  and  Size  required  for  Schools  of  different  numbers — Material  for 
Floor — Apparatus  required. 

INFIRMARIES    AND    SANATORIA. 

IN  Boarding  Schools,  especially  those  in  which  the  numbers  are  large, 
the  suitable  provision  to  be  made  for  illness  becomes  a  question  of 
great  importance.  The  cases  arising  fall  generally  under  three  heads- 
Infectious  diseases,  accidents  and  severe  illnesses  of  a  non-infectious 
nature,  and  slight  ailments.  All  that  is  required  for  the  last  class  can 
be  managed  by  having  in  the  boarding  houses  one  or  two  quiet  rooms 
away  from  the  dormitories  and  general  rooms  of  the  house.*  For  the 
other  classes  it  is  generally  demanded  that  every  school  should  have 
two  separate  buildings — an  infirmary  for  accidents  and  non-infectious 
cases,  and  a  sanatorium  where  cases  of  infectious  diseases  can  be- 
effectually  isolated.  This  of  course  entails  a  double  staff,  and  the 
maintenance  of  two  establishments,  and  except  in  the  case  of  large 
schools  is  often  found  too  costly.  Dr  Clement  Dukes  t  maintains  that, 
provided  proper  care  be  taken  in  the  planning,  and  sufficient  precau- 
tions maintained  in  its  use,  that  one  building  can  be  made  to  serve  the 
two  purposes.  But  there  is  no  question  as  to  the  advantages  of  having 
a  separate  building  for  infectious  cases  only. 

*  In  the  new  buildings  for  Christ's  Hospital,  Horsham,  there  is  no  provision  for  any 
sickness  in  the  boarding  houses.  Any  boy  who  is  ailing  in  any  way  is  sent  at  once  to  the 
infirmary  close  to  the  school. 

t  "  Health  at  School." 
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Amount  of  Accommodation  necessary. — This  varies  slightly 
according  to  the  ages  of  the  pupils.  The  Council  of  the  Medical 
Officers  of  Schools  Association*  give  the  following  suggestions  as  to 
the  numbers  of  beds  to  be  provided.  In  schools  where  the  average 
age  is  over  fifteen  years,  for  non-infectious  cases  6  to  7  per  cent.,  for  in- 
fectious diseases  20  per  cent.  This  is  on  the  supposition  that  cases  of 
measles  are  treated  in  the  sanatorium.  If  not,  10  per  cent,  should  be 
deducted.  These  figures,  which  make  a  total  of  25  to  27  per  cent,  of 
beds  to  be  provided,  would  mean,  in  the  case  of  a  large  school,  a  very 
large  outlay  and  heavy  expense  in  maintenance.  In  the  case  of  a  bad 
outbreak  of  infectious  disease  in  a  school  it  is  probable  that  even  20 
per  cent,  would  be  unequal  to  the  strain,  and  that  some  emergency 
arrangements  would  have  to  be  made,  while  for  ordinary  school  life  the 
provision  would  be  far  in  excess  of  the  requirements.  Dr  Dukes  in 
his  book  on  School  Hygiene,  when  discussing  sanatoria,  reckons  that 
when  children  are  congregated  in  large  numbers  there  should  be  provided 
20  per  cent,  where  the  average  age  is  under  thirteen,  and  1 5  per  cent, 
where  over  thirteen  ;  t  but  a  less  number  will  be  required  where  the 
school  is  split  up  into  separate  boarding  houses. 

This  number  would  include  both  classes  of  cases,  infectious  and 
ordinary  complaints.  On  the  whole  it  will  generally  be  found  that  a 
provision  often  beds  for  every  hundred  boarders  will,  where  the  school 
is  divided  into  separate  boarding  houses,  be  a  sufficient  provision. 
This  is  the  number  that  has  been  adopted  in  some  recently  erected 
schools.  For  the  infirmary,  where  there  is  no  arrangement  of  sick- 
rooms in  the  boarding  houses,  there  should  be  a  provision  of  5  per 
cent.  It  is,  however,  more  usual  to  have  one  or  two  rooms  arranged 
in  the  houses  where  trilling  ailments  can  be  treated,  or  isolated  if  an 
infectious  complaint  is  suspected.  In  this  case  less  provision  is  required 
in  the  infirmary. 

Sanatorium.  The  accommodation  necessary  will  comprise,  in 
the  Administration  Department,  medical  officer's  room,  matron's  room, 
kitchen,  offices,  linen  store,  servants'  rooms  and  store-rooms,  and  extra 


*  Treatise  on  Hygiene  and  Public  Health,  Stevenson  and  Murphy,  vol.  i., 
p.  756.  1892. 

t  Owing  to  the  great  increase  of  sanitary  knowledge  and  methods  of  protection 
against  infection,  a  very  large  proportion  of  children  come  to  school  without  having  had 
the  usual  diseases  incident  to  childhood,  so  that  when  an  epidemic  does  break  out  it  is 
more  likely  to  spread  now  than  in  the  old  days,  where  a  large  proportion  of  the  school 
would  already  have  had  the  disease. 
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Champneys,  Architect. 
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bedrooms  in  case  of  additional  nurses  being  required.  At  least  two 
general  wards,  in  case  of  there  being  two  infectious  diseases  in  the 
school  at  the  same  time  ;  a  certain  number  of  single-bedded  isolation- 
rooms  ;  a  convalescent  room,  and  necessary  accommodation  for  the 
nurses  on  the  staff.  Bath-rooms  and  lavatories  must  be  arranged  in 
connection  with  the  different  wards  and  rooms — of  course  effectually 
isolated.  It  should  be  remembered  that  some  arrangement  should  be 
made  so  that  a  boy  leaving  the  sanatorium  to  return  to  the  school  may- 
be able,  after  his  final  disinfecting  bath,  to  get  out  without  entering 
any  part  of  the  building  again.  Casement  windows  coming  down 
to  the  ground  in  the  bath-room  can  be  made  to  answer  this 
purpose.  A  disinfecting  apparatus  should  be  found  in  every  school 
sanatorium.  A  plan  of  a  school  sanatorium  is  shown  in  Figs.  257  and 
258,  from  a  design  by  Mr  Basil  Champneys.  This  is  intended  for  a 
school  of  500.  It  will  accommodate  50  boys  in  three  wards,  and  five 
single  isolation-rooms.  Two  of  the  wards  contain  eighteen  beds. 
This  is  rather  a  larger  number  than  is  considered  advisable  by  many 
authorities.  They  measure  90  by  22  ft.,  giving  a  floor  space  of  no 
scj.  ft.  Each  ward  is  arranged  so  that  it  can  be  isolated  from  the  rest 
of  the  building. 

Infirmaries. — The  school  infirmary  need  not  be  placed  at  any 
great  distance  from  the  rest  of  the  school  buildings,  provided  that 
it  is  well  out  of  the  noise  and  bustle.  A  number  of  small  rooms  are 
required  here  rather  than  large  wards,  in  order  that  there  may  be  ample 
means  of  classifying  diseases,  and  keeping  separate  any  boys  suffering 
from  contagious  diseases  such  as  ringworm.  A  consulting-room  must 
be  supplied  for  the  medical  officer,  so  that  the  boys  can  come  here,  when 
suffering  from  slight  ailments,  for  advice.  A  dispensary  is  usually  pro- 
vided as  well.  Fig*.  259  and  260,  of  which  Mr  Champneys  is  likewise 
the  architect,  show  a  method  of  arranging  a  school  infirmary.  It  has 
accommodation  for  24  patients,  arranged  in  six  different  wards,  taking 
from  two  to  six  beds. 

It  has  not  been  possible  to  go  into  detail  as  to  the  construction 
and  fittings  of  sanatoriums  and  infirmaries,  as  this  would  involve 
questions  which  lie  far  outside  a  book  of  this  sort,  and  which  properly 
come  under  the  head  of  hospital  construction.  At  the  same  time,  as 
such  buildings  form  so  necessary  a  part  of  a  school,  and  as  school 
architects  are  usually  called  upon  to  design  them,  it  was  considered  as 
well  to  include  plans  of  each,  with  a  few  general  remarks. 
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.  Champncys,  Architect. 
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PROVISION    FOR    GAMES. 

In  estimating  the  area  required  for  the  site  of  a  school,  the  extent 
of  the  provision  that  is  to  be  made  for  games  has  to  be  settled.  In 
Boarding  Schools,  where  the  whole  of  the  recreation  time  of  the  pupils 
has  to  be  provided  for,  a  large  extent  of  ground  is  necessary.  In  Day- 
Schools  it  is  not  possible  to  put  the  same  pressure  upon  boys  and  girls 
not  naturally  fond  of  games,  and  who  prefer  to  be  at  home  rather  than 
to  come  back  to  the  school  and  play.  In  many  schools  games  are 
either  compulsory  by  the  rules  of  the  school,  or  practically  made  so  by 
the  boys  themselves.  In  any  case  there  should  be  ample  provision 
made  in  the  way  of  space.  In  a  large  school  there  will  be  the  regular 
playing  fields  for  cricket,  football,  &c. ;  in  addition  to  this  there  is 
required  a  considerable  area  of  playground  in  and  round  the  school 
buildings.  The  amount  of  space  devoted  to  this  should  be  larger  if, 
as  is  sometimes  the  case,  the  playing  fields  are  some  little  way  off. 

It  is  hardly  possible  that  any  general  rule  could  be  made  as  to 
the  area  necessary  ;  it  comes  practically  to  as  much  as  can  be  got,  the 
resources  of  the  school  settling  the  limit,  as  the  cost  of  keeping  a  large 
area  in  order  is  considerable.  From  15  to  20  acres  for  every  hundred 
boys  will  probably  supply  sufficient  room  for  playing  fields  for  all  games, 
since  a  large  part  of  the  cricket  ground  is  used  for  football  or  other 
games  in  the  winter.  There  is  appended  a  table  giving  the  measure- 
ments required  for  different  games.  For  cricket,  of  course,  there  are 
no  exact  limits,  but  for  a  single  ground  from  4  to  8  acres  will  give  the 
limits  of  a  small  and  a  large  ground,  but  at  school  the  cricket  grounds 
are  not  divided  as  a  rule  into  separate  grounds.  Generally  speaking, 
there  are  one  or  more  large  playing  fields,  and  while  one  piece,  prob- 
ably in  the  centre,  may  be  kept  sacred  for  matches  and  the  play  of 
the  senior  boys,  the  other  games  are  played  all  over  the  ground,  the 
pitches  being  placed  at  sufficient  distances  apart  to  avoid,  if  possible, 
any  chance  of  danger. 

TAHLE  SHOWING  SPACE  REQUIRED  FOR  DIFFERENT  GAMES. 


Cricket 

Football  (Rugby)  * 

Football  (Association) 

Hockey 


Say  8  acres  for  each  100  boys. 

1 10  by  75  yds. 

Maximum,  200  by  100  yds. ;  minimum,  100  by 

50  yds. 
109  by  50  yds. 


*  This  is  the  limit  size. 
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Lacrosse 

Rounders 
Lawn  tennis 

Croquet 
Basket  ball 
Badminton 


Length  between    goal  posts — maximum,    150 

yds. ;    minimum,   100  yds.     Boundaries  as 

arranged. 
Diameter  of  circle  posts,  25  to  30  yds.  ;  ground 

required,  I  to  2  acres. 
With  sufficient  margin  (see  Fig.  264),  108  by 

56  ft. 

30  by  40  yds. 
100  by  50  ft. 
40  by  20  ft. 
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Fives  Courts. — As  fives  courts  are  so  common  and  so  excellent 
an  addition  to  school  buildings,  and  as  the  form  of  the  court,  at  least 
that  form  of  it  known  as  the  Eton  Court,  is  a  rather  complicated  building, 
it  has  been  thought  as  well  to  give  details  of  its  construction.  Figs.  261- 
263,  reproduced  by  permission  from  the  "  Badminton  Library,"  show  the 

different  parts  of  an  Eton  Court.     r T 

If  this  form  of  court  is  adopted, 
it  is  essential  that  it  should  be 
accurately  built  to  conform  to 
this,  the  usual  standard.  As  re- 
gards the  number  of  courts  that 
should  be  supplied,  it  will  be 
found  that,  if  the  game  is  at  all 
popular,  two  or  three  for  every 
hundred  boys  will  be  required. 

The  Rugby  Fives  Court  is  similar,  but  with  all  projections,  buttresses, 
steps,  &c.,  omitted.  In  many  cases  a  back  wall  is  added.  In  this 
case  the  court  will  serve  equally  well  for  the  game  known  as  squash 
racquets.  Fives  courts  now  form  a  fairly  common  feature  in  Girls" 
Schools,  the  Rugby  form  being  usually  adopted.  Fives  courts  have 
been  added  to  several  schools  belonging  to  the  Girls'  Public  Day 
School  Company,  and  have  proved  very  popular.  It  is  necessary  now 
to  supply  hardly  less  room  for  play  in  Girls'  Schools  than  in  the  case 
of  those  for  boys.  for.  though  football  is  not  played,  hockey,  which  is  a 
popular  and  widespread  game,  requires  as  much  space.  Cricket,  too, 
is  being  successfully  tried  in  many  schools  for  girls.* 


264.  A  LAWN  TENNIS  COURT. 


See  Special  Reports,  vol.  ii. 
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GYMNASIA. 

A  gymnasium  is  usually  found  in  Secondary  Boarding  Schools, 
and  in  most  cases  in  Day  Schools  ;  but  it  is  hardly  regarded  with  the 
same  importance  in  this  country  as  in  Germany,  where  in  every  school  of 

whatever  grade  there  is 
invariably  a  well-equipped 
gymnasium.  It  is  un- 
doubtedly of  more  import- 
ance in  that  country  than 
here,  where  games,  at  all 
events  in  the  Higher 
Schools,  play  so  important 
a  part.  A  gymnasium  is 
sometimes  placed  in  the 
basement  in  Elementary 
Schools  (see  for  example 
Fig.  340,  p.  361),  but  the 
265.  A  ROOF  GYMNASIUM,  EI.BERKELD.  position  is  not  a  very  satis- 

factory one,  and  is  for- 
bidden by  the  Prussian  regulations  as  to  school  buildings.  German 
writers  strongly  recommend  a  separate  one-storeyed  building  connected 
with  the  school  by  a  covered 
way.  It  is,  however,  recog- 
nised that  a  gymnasium  can 
be  easily  and  economically 
formed  in  the  roof.  Pro- 
vided that  care  be  taken  to 
render  the  floor  sound-proof, 
the  result  is  quite  satis- 
factory. See  Fig.  265  of  an 
example  of  such  a  gymnas- 
ium from  a  school  in  Elber- 
feld,  and  in  Fig.  266  of  a 
similar  arrangement  in  an 
American  School.  266.  A  ROOF  GYMNASIUM  IN  AN  AMERICAN  SCHOOL. 

Size  required. — There  should  be  plenty  of  room  provided  to 
allow  of  a  considerable  amount  of  movement.  An  allowance  of  20  to 
25  sq.  ft.  per  head  of  the  largest  number  that  are  likely  to  be  using  it 
at  once  is  not  too  large  an  allowance.  The  following-  dimensions  are 
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given  by  Hittenkofer*  for  pupils  above  the  Elementary  School  age. 
These  measurements  are  the  same  as  those  laid  down  by  the  Prussian 
regulations  in  1870. 


For  50 
For  75 
For  loo 


31  by  51  ft.  6  in. 

36  by  67  ft. 

41  ft.  3  in.  by  72  ft. 


These  are  of  course  fairly  liberal  measurements,  and  in  the  large  town 
schools  in  Germany  the  gymnasia  measure  from  65  to  80  ft.  in  length, 

and  from  30  to  40  ft.  in 
breadth,  giving  an  allow- 
ance of  25  to  30  sq.  ft. 
per  head.  In  Wurtem- 
berg  only  20  sq.  ft.  is 
required. t 

It  is  usual  to  build 
gymnasia  of  one  storey 
only  with  an  open  roof, 
to  the  timbers  of  which 
the  appliances  can  be 
hung.  The  Munich  build- 
ing instructions  suggest 
a  building  with  two  floors, 
the  lower  room  being 
fitted  with  all  usual  fixed 
apparatus,  while  the  upper 
room  of  the  same  size 
would  be  kept  clear  for 
marching  and  other  exer- 
cises. In  the  large  Ger- 
man Schools  it  is  very 
common  to  supply  a 
double  gymnasium  (see 
Fig.  158)  for  the  two 
sexes,  in  order  to  get 
the  requisite  amount  of 
physical  training  into  the 
ordinary  school  hours. 


267.  A  GYMNASIUM  ANI>  SWIMMING-BATH. 

B.  Champneys,  Architect. 


In  such  cases  it  is  recommended  that  the  dividing  wall  should  be 
movable. 


Der  Schulhausbau. 


t  Schulhygiene,  Baginsky. 
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The  fixed  apparatus  is  placed  near  the  walls  or  grouped  in  order 
to  allow  as  large  a  space  in  the  middle  as  possible.  In  Germany  it  is 
sometimes  customary  to  allow  a  free  space  7  or  8  ft.  wide  all  round 
the  room  to  allow  of  marching.  Some  convenience  should  be  arranged 
either  in  a  small  vestibule  or  otherwise,  so  that  pupils  can  change  into 
their  gymnastic  shoes  without  bringing  dust  into  the  building. 

Changing-rooms,  lavatories,  &c.,  ought  to  be  supplied  with 
access  from  the  gymnasium,  so  that  those  using  the  building  have  not 
to  go  outside  when  heated 
from  exercise.  A  common 
and  convenient  plan  in  large 
schools  is  to  combine  the 
gymnasium  and  swimming- 
baths  in  a  separate  build- 
ing (see  Fig.  267).  Figs. 
268  and  269  show  the  plan 
of  a  gymnasium  in  Elber- 
feld.*  In  this  case  the  lower 
part  of  the  building  is  fitted 
with  ranges  of  shower-baths 
that  can  also  be  used  by 
children  from  the  neighbour- 
ing Elementary  Schools, 
and  also  by  the  general 
public.  A  gallery  is  pro- 
vided over  a  recess  which 
forms  a  convenient  place  for 
the  storage  of  apparatus. 
The  gymnasium  attached 
to  the  Girls'  High  School  in 
Liegnitz  is  shown  in  Figs. 
270,  271.  Here,  again,  a 
gallery  is  provided  over  the  entrance  vestibule,  apparatus-room,  and 
waiting-room.  The  gymnasium  has  a  flat  ceiling,  and  on  the  top 
floor  are  arranged  the  living-rooms  for  the  school-keeper.  A  room 
is  required  for  the  gymnastic  instructor.  The  building  should  of 
course  be  warmed,  but  great  care  taken  to  see  that  the  temperature 
does  not  rise  too  high.  The  ventilation  should  be  as  free  as  possible. 

The  material  for  the  floor  is  of  importance.      It  should  be  some- 


GROUND  FLOOR. 

268,  269.  PLAN  OK  GYMNASIUM  AND  BATHS, 
ELBERFELD. 


fa 
BOJ 


12.  Gymnasium.      13.  Apparatus  Store  with  Gallery  over.      i 
Gymnastic    Teacher.       17.   Playground.       18.  Shower-baths. 
20,  Hall.     21.  Waiting-rooms. 


Rooms 
19.    Pay 


*Taken  from  Turnhallen  by  Stadtbaurat  Schonfelder  of  Elberfeld. 
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thing  that  will  neither  wear  slippery,  or  from  which  dust  can  be  easily 
kicked  off.  It  should  not  be  too  hard  and  solid,  but  should  be  to  some 
extent  elastic,  and  should  have  sufficient  resonance  to  respond  to  a 

sharp  tap  of  the  foot.  If 
of  wood,  it  must  be  secure 
against  any  tendency  to 
come  off  in  splinters. 
Cement  and  asphalte  have 
most  of  the  above  objec- 
tions. Where  expense  has 
not  to  be  considered,  an 
excellent  floor  can  be  made 
of  narrow  oak  boards 
tongued  together,  with  the 
joints  caulked.  Well-laid 
oak  parquet  is  good,  but 
lacks  the  resilience  of  the 
boards.  Where  boards  are 

used  care  should  be  exer- 

270,271.  GYMNASIUM  OF  THE  GIRLS   HH;H  SCHOOL,     .      .  ..      . 

LIKGNITZ.  cised   to   see   that   all   the 

nailing  is  properly  hidden. 

Asphalte  covered  with  linoleum  will  be  found  to  give  a  satisfactory 
result. 

One  of  the  most  difficult  things  to  provide  against  is  the  dust. 
Of  course  the  better  the  ventila- 
tion the  less  it  will  be  felt.  In 
order  to  prevent  the  dust  accumu- 
lating too  much,  it  is  recommended 
that  the  floor  and  apparatus  should 
be  wiped  with  a  damp  cloth  daily. 
The  mattresses  used  for  jumping 
are  of  course  a  fruitful  source  of 
dust.  These  ought  to  be  covered 
with  leather  on  both  sides,  and 
frequently  beaten  in  the  open  air. 
They  should  not  be  dragged  about 
the  floor.  Cocoa-nut  matting  espe- 
cially holds  the  dust.  There  are 
various  methods  used  for  quickly 
laying  the  dust  that  has  been  stirred  up,  by  means  of  hand  instruments 
that  throw  a  fine  spray  of  liquid. 


^   A  GYMNASIUM. 
x.  Gymnasium.  Aa«u«oo«.  c.APP,r,tu,  />.  i.. 

•"ruclor'«  Room-  ^-Offices.  C.  Entrance,  a,  a.  Running 
Cour«t  *,  *.  Fixed  Horizontal  Bars.  fc.  Trapeze,  d. 
Ri"S«-  <•  Horizontal  Ladder.  /.  Sloping  Ladder,  i. 
Climbing  Poles. 
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Apparatus. — The  appliances  for  which  provision  has  to  be 
made  are : — 

Parallel  Bars. — Usually  about  9  ft.  long  and  20  in.  apart.  They 
are  often  made  adjustable  as  to  height  for  school  use.  For  adults 
they  are  generally  about  4  ft.  from  the  ground. 

Horizontal  Bars. — These  are  adjustable  to  heights  varying  from 
3  to  7  ft.  from  the  ground.  It  is  often  convenient  to  have  them 
made  so  as  to  be  easily  movable,  small  plates  being  fixed  in  the  floor 
to  which  the  stays  can  be  fastened. 


273.  THE  GYMNASIUM,  KENSINGTON  HIGH  SCHOOL. 
The  Girls'  Public  Day  School  Company. 

Vaulting  Horse  with  a  Spring  Board  and  Mattresses.  Bridge  or 
horizontal  ladders  suspended  6  or  7  ft.  from  the  floor.  Hand  rings 
having  a  diameter  of  5  to  9  in.,  hung  in  pairs  about  18  in.  apart,  at 
a  height  of  3  ft.  6  in.  from  the  floor.  These  rings  are  also  used  hung 
singly  at  a  distance  of  some  5  or  6  ft.  down  one  side  of  the  gymnasium. 
Swinging  trapezes,  the  height  and  distance  from  the  floor  depending 
upon  the  age  and  attainments  of  the  pupils.  There  are  of  course  the 
various  appliances  for  climbing,  inclined  ladders  and  ladder  planks,  ropes 
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both  with  and  without  knots.  A  piece  of  apparatus  generally  found 
in  gymnasiums  attached  to  Girls'  Schools  is  the  beam.  This  is  a  stout 
piece  of  wood  fixed  horizontally  between  the  supports  placed  some 
8  or  10  ft.  apart.  The  horizontal  part  is  made  adjustable  to  height.  It 
is  not  uncommon  to  find  one  of  the  upright  posts  for  this  fixed  to  the 
wall,  while  the  other  is  arranged  so  that  it  can  be  easily  moved  and 
taken  away  when  not  required. 

In  Fig.  272  is  shown  the  plan  of  a  Berlin*  gymnasium  upon 
which  the  position  of  the  apparatus  is  marked.  An  interior  view  of  a 
gymnasium  in  a  large  Girls'  School  is  given  in  Fig.  273. 


Schulhygiene,  Baginsky.     1898. 


CHAPTER  XIII. 

THE  PROTECTION  OF  SCHOOL   BUILDINGS 

FROM   FIRE. 

NOTE. — The  bulk  of  this  chapter  is  reprinted  by  permission  from  "School  World,"  1904. 

School  Buildings  particularly  liable  to  Fires — Dangers  of  Fire-proof  Buildings — Fires  in 
Day  Schools  ;  in  Boarding  Schools — Means  of  Escape — Hand  Fire  Engines — 
Chemical  Fire  Engines — Apparatus  that  every  School  should  have — Causes  from 
which  Fires  originate — Arrangement  of  a  New  Building — Staircases — Means  of  Check- 
ing the  Spread  of  Fire — Value  of  Sound  Timber  Construction— Water  Supply- 
Hydrants  and  other  Apparatus — Value  of  regular  Drill  and  Practice. 

FIRE  has  an  extraordinary  attraction  for  boys,  who  generally  have  a 
box  of  matches  about  them  ready  for  any  experiment.  In  the  schools 
where  boys  have  studies,  cocoa  is  brewed  over  spirit  lamps  ;  contents  of 
waste-paper  baskets  are  burnt  as  a  convenient  method  of  emptying,  while- 
reading  after  lights  are  out  by  means  of  candles  concealed  in  various 
ingenious  ways,  and  so  on,  bring  the  risk  of  fire  nearly  up  to  that  of  a 
dangerous  factory. 

No  school  should  be  without  the  means  of  promptly  and 
effectually  dealing  with  small  outbreaks,  or  to  be  so  arranged  that  there 
is  not  easy  and  certain  escape  for  all  the  inmates  in  whatever  quarter 
the  fire  may  happen  to  break  out. 

One  of  the  great  dangers  of  fire  lies  in  its  comparatively  rare 
occurrence.  A  serious  fire  occurs  to  some  school,  and  at  once  all  other 
schools,  stirred  by  a  sense  of  their  own  insecurity,  hastily  invest  in 
apparatus.  Fire  drills  and  practices  are  set  on  foot ;  but  before  very 
long,  as  no  fire  comes,  things  slip  back  gradually  into  the  old  routine. 
The  lessons  of  the  calamity  are  forgotten,  the  new  apparatus  de- 
teriorates, the  fire  drill  enthusiastically  carried  out  while  an  attractive 
novelty  is  abandoned,  the  staff  and  the  inmates  change, — then  upon  the 
outbreak  of  a  fire  the  buckets  are  empty,  the  hose  full  of  holes,  and  no 
one  knows  where  anything  is  kept  or  what  to  do,  confusion  results,  and 
the  first  few  minutes  when  the  fire  could  have  been  easily  coped  with 
are  lost,  and  serious  damage,  if  not  danger  to  life,  results. 

Another  danger  lies  in  a  trusting  reliance  upon  a  few  buckets  or 
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small  chemical  fire  engine,  or  in  the  fire-proof  character  of  the  building. 
With  regard  to  the  latter  point  it  cannot  be  too  strongly  borne  in  mind 
that  fire  is,  and,  as  far  as  can  be  seen  at  present,  always  will  be,  a 
possible  contingency  whatever  form  of  construction  is  used  or  whatever 
materials  are  employed.  No  building  is  really  fire-proof,  and  recent 
experience  in  America  to  some  of  the  so-called  fire-proof  buildings 
has  brought  home  with  terrible  emphasis  the  danger  of  trusting  to  con- 
struction. Nothing  can  be  said  to  be  really  fire-proof,  and,  though  a 
building  may  be  constructed  of  highly  refractory  materials,  there  will 
still  be  enough  combustible  matter  to  suffocate  the  inmates  ;  and  it  is  in 
the  smoke  and  gas  produced  that  the  real  danger  to  life  lies.  Prompt 
and  energetic  treatment  in  the  early  stages  of  a  fire,  provided  that  the 
few  and  simple  requirements  are  kept  ready  to  hand,  will  in  nearly  all 
cases  be  effectual  ;  and  if  the  building  has  been  properly  constructed  of 
slow-burning  materials,  arranged  so  that  the  fire  can  be  confined  to  the 
immediate  neighbourhood  of  the  outbreak,  the  damage  caused  by  fire 
can,  in  rr.ost  cases,  be  reduced  to  a  very  small  quantity. 

With  regard  to  Day  Schools,  the  problem,  as  far  as  actual  danger 
to  life  is  concerned,  is  simple,  and  a  properly  arranged  fire  drill 
carried  nut  at  frequent  intervals,  and  tested  by  an  occasional  experi- 
mental alarm,  say  once  in  three  months,  will  practically  ensure  the 
safety  of  those  in  the  building.  A  few  simple  rules  should  be  observed  : 
Care  should  be  taken  to  have  a  clear  arrangement  as  to  which  classes 
arc-  to  go  down  each  staircase,  and  the  order  in  which  they  are  to  go, 
the  younger  children  naturally  going  first  ;  it  would  be  as  well  that  this 
list  should  provide  for  clearing  the  school  in  case  one  or  other  of  the 
staircases  were  stopped.  The  London  Education  Committee  direct 
that  this  order  of  going  out  in  case  of  emergency  should  be  hung  up  in 
each  class-room.  Where  there  are  roof  playgrounds  a  special  drill 
should  of  course  be  practised.  The  alarm  should  be  given  by  the 
school  bell,  supplemented,  if  not  loud  enough,  by  a  policeman's  whistle. 
It  is  as  well  that  the  school-keeper  should  have  orders  to  close  at  once 
the  gates  in  case  of  fire,  except  in  the  case  of  a  very  small  playground, 
to  guard  against  an  inrush  of  excited  parents  and  others. 

It  is  essential  that  the  alarm  should  be  occasionally  rung  without 
the  knowledge  of  any  one  in  the  school,  so  that  teachers  and  children 
may  be  accustomed  to  a  sudden  alarm,  as  the  accidents  due  to  panic 
are  the  real  source  of  danger,  and  safety  lies  in  the  knowledge  and 
experience  that  every  one  can  get  out  of  the  building  in  a  few 
moments. 

In  boarding-houses  means    should   be   taken  not  only  to  provide 
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means  of  escape,  but  some  method  of  arousing  the  inmates  before  their 
faculties  are  deadened  by  smoke  must  be  provided.  This  is  of  especial 
importance  in  the  case  where  boarders  sleep  in  separate  rooms. 
Automatic  fire-alarms  are  now  made  in  various  forms  that  can  be  set  to 
a  high  degree  of  accuracy  ;  the  initial  cost  of  these  is  not  very  high, 
and  it  does  not  seem  too  much  to  ask  that  they  should  be  provided. 
Perhaps  the  safest  precaution  of  all  is  a  watchman,  provided  that  means 
are  taken  to  ensure  regularity  in  his  rounds  ;  but  this  could  hardly  be 
expected  except  in  large  institutions. 

As  a  means  of  escape  from  a  building  when  the  staircases  are  cut 
off,  there  is  probably  nothing  better  than  the  canvas  chute  as  made  by 
Messrs  Merryweather.  It  can  be  used  by  any  one,  young  or  old,  weak 
or  strong ;  from  ten  to  twenty  can  come  down  it  in  a  minute  ;  it  can  be 
easily  fitted  to  any  window,  is  not  expensive,  and  is  always  ready  for 
use.  It  is  of  course  essential  that  practice  in  the  use  of  the  chute 
should  take  place  occasionally  ;  there  is  little  danger  in  this  if  pre- 
cautions are  taken  to  avoid  any  risk  of  cutting  or  slitting  the  canvas. 
Accidents  have  resulted  from  a  cut  made  by  a  projecting  nail  in  a  boot, 
and  it  is  as  well  to  make  a  rule  that  boots  should  be  taken  off  before 
using  the  escape.  In  use,  if  there  is  no  one  below,  the  first  person 
goes  down  checking  his  pace  by  projecting  his  elbows  and  knees  against 
the  sides  of  the  chute.  This  is  far  easier  to  do  than  it  sounds.  He 
then  holds  the  end  of  the  chute  for  the  others,  pulling  it  to  one  side  if 
fire  is  issuing  from  the  windows  below.  It  is  probably  not  necessary 
at  the  present  time  to  emphasise  the  danger  of  having  windows  barred  ; 
every  room  must  have  a  second  means  of  exit,  by  the  window  in  case 
of  necessity. 

In  order  to  deal  with  small  outbreaks  of  fire  every  building  should 
be  provided  with  a  sufficient  number  of  small,  portable,  hand  fire-pumps. 
The  best  pattern  is  that  carried  on  the  London  Fire  Brigade  engines. 
These  cost  only  £$.  ios.,  can  be  operated  by  one  person,  and  throw  a 
strong  jet  of  water  some  thirty  feet  ;  this  gives  sufficient  force  to  make 
the  water  effective,  as  the  force  with  which  the  water  is  thrown  is  of  far 
more  importance  than  the  amount — it  "knocks"  the  fire  out.  It  is 
probably  not  too  much  to  say  that  about  half  the  fires  in  London 
annually  are  extinguished  with  these  hand-pumps  ;  every  fire  engine 
carries  two  or  three  ;  the  firemen  carry  them  into  the  house  and  put  out 
the  fire.  Each  of  these  pumps,  which  should  be  distributed  about  the 
house  in  convenient  and  accessible  positions,  should  have  three  or  more 
buckets  hung  by  it,  so  that,  while  one  person  operates  the  pump,  others 
keep  filling  it  up  with  the  buckets.  The  pump  should  be  worked  with 
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short  sharp  strokes,  and  kept  about  three  parts  full ;  the  water  in  it  and 
the  buckets  should  be  changed  once  a  week. 

These  water  hand-pumps  are,  on  the  whole,  much  to  be  preferred 
to  any  of  the  many  forms  of  portable  chemical  pumps.  The  chemical 
engines  have  undoubtedly  been  very  successful  in  putting  out  small 
fires,  especially  in  trained  hands,  but  it  is  hardly  safe  to  rely  upon  them. 
They  cost  some  shillings  to  charge,  so  that  they  are  not  likely  to  be 
used  for  practice ;  servants  are  often  afraid  of  them  ;  they  are  useless  if 
they  fail  to  put  the  fire  out  straight  off;  the  chemicals  do  a  considerable 
amount  of  unnecessary  damage  in  the  case  of  a  very  small  fire.  If  un- 
used for  any  length  of  time  they  are  likely  to  corrode  and  get  out  of 
order  ;  and  finally,  the  result  is  hardly  more  effective  than  a  jet  of  plain 
water  thrown  with  force  from  a  plain  water-pump,  which  can  be  filled 
as  fast  as  it  is  used.  Their  chief  use  is  to  throw  a  jet  of  liquid  without 
any  manual  power  being  required  ;  but  this  is  more  than  counterbalanced 
by  the  difficulty  of  bringing  them  into  action,  and  the  necessity  of  a 
supply  of  chemicals  to  recharge  them,  which  would  be  an  awkward 
matter  to  do  in  the  excitement  of  a  fire,  even  if  the  necessary  ingredients 
were  ready  at  hand. 

The  following  apparatus  might  well  be  kept  ready  in  easily 
accessible  positions  in  every  building  : — One  or  more  portable  force- 
pumps,  according  to  the  size  of  the  house  and  the  number  of  inmates, 
cost  /, 3.  i os.  ;  extra  length  of  pipe  to  each,  £\.  Three  or  more 
buckets  always  kept  full  of  water  by  each  pump.  One  canvas  chute 
for  each  dormitory,  or,  at  all  events,  to  each  floor,  cost  from  £j  to  .£10, 
according  to  height  of  floor.  In  addition  to  these  there  should  be  kept 
in  a  convenient  spot  a  hatchet  to  break  open  a  door,  or  to  get  at  a  fire 
under  the  floor  ;  a  long-handled  hook  to  pull  clown  burning  curtains, 
&c.  ;  a  thick  blanket,  and  some  lengths  of  rope.  A  light  ladder  to  get 
to  the  roof  should  be  kept  on  the  upper  floor,  if  there  is  no  other 
access. 

The  really  important  points  are  frequent  practice  and  regular  trial 
and  inspection  of  the  apparatus.  In  the  case  of  high  buildings,  where 
there  are  large  numbers  of  inmates  and  an  insufficient  supply  of  stair- 
cases, it  may  be  necessary  to  put  up  outside  iron  staircases,  either 
leading  directly  to  the  ground,  or,  in  some  cases,  to  a  neighbouring  roof, 
whence  the  ground  can  be  easily  reached.  The  arrangement  of  these 
naturally  depends  entirely  on  the  nature  of  the  particular  building.  It 
should  be  remembered  that,  when  a  fire  does  break  out,  the  doors  and 
windows  should  be,  as  far  as  possible,  kept  shut  in  order  to  cut  off  the 
supply  of  air. 
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As  so  many  fires  arise  from  causes  that  a  little  care  and  foresight 
would  prevent,  it  may  be  of  use  to  suggest  a  few  of  the  more  common 
ways  in  which  they  are  caused. 

If  the  school  is  in  a  very  old  building  there  are  certain  points  that 
should  be  carefully  looked  to  : — Defective  flues — this  is  particularly  the 
case  if  wood  has  been  used  for  fuel  at  any  time,  owing  to  the  corrosive 
action  upon  the  mortar  by  the  pyroligneous  acid  formed  ;  timber  built 
into  flues,  or  used  to  support  the  hearth  stones.  Wood  becomes  highly 
inflammable  if  allowed  to  remain  in  contact  with  hot  brickwork  or  pipes 
for  any  length  of  time,  owing  to  the  facility  with  which  it  absorbs 
oxygen  as  soon  as  it  becomes  a  little  charred.  Exposed  timber  on  a 
roof  is  a  great  source  of  danger ;  snow  boards  will  often  accumulate 
soot,  and  sooner  or  later  a  spark  may  fall  upon  it.  Fires  are  often 
caused  by  the  sun's  rays  focussed  by  means  of  some  glass  instrument,  or 
a  bottle  of  water  standing  in  the  window.  There  are,  of  course,  all  the 
dangers  connected  with  carelessness  on  the  part  of  servants  and  others, 
with  lamps,  candles,  matches,  drying  linen,  putting  away  kitchen 
utensils  with  fire  still  adhering  to  them,  raking  out  fires  at  night,  &c. 
Schools  have,  of  course,  in  addition  to  all  the  ordinary  risks,  those  due 
to  the  character  of  their  inmates  as  suggested  above  ;  and  no  school  can 
be  considered  properly  equipped  or  well  managed  that  does  not  provide 
the  necessary  apparatus  for  protection  in  case  of  fire,  and  insist  upon 
regular  practice  in  its  use. 

The  important  point,  of  course,  is  to  provide  for  the  certain  escape 
of  the  inmates,  and  in  the  design  of  a  new  building  the  point  should  be 
kept  clearly  in  mind. 

A  school  building  should,  for  reasons  of  light  and  air,  be  so  free 
from  neighbouring  buildings  that  it  ought  not  to  be  in  any  danger  of 
fire  from  adjacent  houses.  In  cases  where  there  are  buildings  that 
might  conceivably  be  a  source  of  danger  it  should  be  remembered  that 
the  windows  are  the  vulnerable  points,  so  that  any  windows  so  placed 
should  have  fire-proof  shutters  ;  wired  glass  will,  if  the  windows  allow 
of  its  use,  be  found  an  effective  barrier. 

The  building  should  be  so  schemed  that  no  part  of  it  can  be  cut 
off  from  a  staircase  in  case  of  fire  ;  that  is  to  say,  the  staircases  should 
be  at  each  end  of  the  building,  in  addition  to  any  that  may  be  required 
in  the  middle,  as  in  the  case  of  a  large  school,  so  that,  wherever  an 
outbreak  occurs,  none  of  the  occupants  can  find  themselves  with  the  fire 
between  themselves  and  the  staircase. 

Direct  and  easy  access  should  of  course  be  arranged  to  the  stairs 
and  exits,  taking  care  that  there  should  be  plenty  of  room  at  the  foot  of 
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the  stairs.  If  these  discharge  at  right  angles  into  a  corridor  unless  of 
considerable  width,  or  close  to  the  door  of  a  class-room,  there  is  a 
likelihood  of  dangerous  crushing  in  case  of  panic.  The  staircases  should 
continue  right  up  the  building,  and  are  safer  if  constructed  in  the  form 
known  as  "  boxed,"  that  is,  with  a  wall  up  the  centre.  This  is,  how- 
ever, sometimes  objected  to  on  the  ground  of  appearance,  and  also  that 
it  renders  supervision  more  difficult.  In  America  it  is  common  to  find 
an  emergency  staircase  leading  from  the  upper  floors  directly  in  to  the 
playground,  which  is  not  required  or  used  in  ordinary  circumstances.  A 
square  staircase,  leading  right  up  the  building  and  lit  by  a  skylight  or 
lantern  at  the  top,  is  a  great  danger  in  case  of  fire  ;  it  acts  as  a  gigantic 
Hue  to  supply  the  air. 

An  important  consideration  to  be  borne  in  mind  during  the  planning 
of  a  building  is  that  of  providing  against  the  rapid  spread  of  a  fire  when 
once  started.  In  a  school  which  has  to  be  arranged  with  the  view  of 
allowing  for  the  rapid  and  easy  movement  of  large  numbers,  the  diffi- 
cult}' of  cutting  off  the  different  parts  is  of  course  considerable,  and  it 
would  IK-  hardly  possible  to  provide  fire-proof  screens  and  curtains  for 
confining  a  fire  as  far  as  possible  to  the  immediate  neighbourhood  of 
the  outbreak.  A  brick  wall,  however,  is  one  of  the  most  effective 
barriers  ;igainst  the  spread  of  fire,  and,  as  far  as  can  be  managed, 
internal  partitions  should  be  of  brick,  and  continued  right  up  the 
building  from  the  basement  to  the  roof.  The  ease  with  which  upper 
walls  can  be  carried  on  iron  girders,  and  so  not  necessarily  placed  over 
a  wall  below,  tends  very  much  to  give  fires  a  chance  of  spreading. 

Recent  experience  in  regard  to  fires  taking  place  in  so-called  fire- 
proof buildings  points  to  the  fact  that  such  buildings  have,  in  case  of 
lire,  an  element  of  danger  that  has  to  be  added  to  that  belonging  to  a 
building  of  the  ordinary  construction,  for  though  built  to  a  large  extent 
of  materials  that  are  themselves  practically  incombustible,  and  in  this 
way  of  course  tending  to  make  an  outbreak  of  fire  less  likely,  yet 
behave  very  treacherously  when  once  a  fire  has  got  a  footing.  The 
stone  staircases  crack  and  break  off,  the  iron  expands  and  twists,  push- 
ing out  the  walls,  the  concrete  floors  collapse,  and  falling  on  to  the 
floors  below  not  only  do  great  damage,  but  render  the  work  of  the 
firemen  more  difficult  and  dangerous. 

The  materials  to  be  selected  are  those  that  are  as  little  as  possible 
subject  to  expansion  and  contraction  under  rapid  changes  of  tempera- 
ture, such  as  timber,  bricks,  and  mortar,  and  good  plaster.  At  a  recent 
Fire  Prevention  Congress,  held  in  London  in  July  1903,  great  stress 
was  laid  upon  the  value  of  sound  timber  construction,  especially  in  the 
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case  of  floors.  A  well-made  floor  with  the  ends  of  the  joists  well  bedded 
in  the  walls,  flooring  boards  not  less  than  one  inch  thick  well  tongued 
together,  the  spaces  between  the  joists  filled  with  pugging,  and  the 
under  side  coated  with  plaster  one  inch  thick  on  wire  laths,  will  resist 
the  action  of  fire  either  from  above  or  below  for  a  very  considerable 
time,  only  giving  way  when  burnt  right  through.  Although  the  use  of 
timber  in  the  floors  may  to  some  extent  increase  the  smoke,  this  does 
not  amount  to  anything  of  great  importance,  since  everything  else  in 
the  room,  the  hangings,  &c.,  must  be  well  alight  before  the  floor  begins 
to  burn. 

Stud  partitions  covered  with  lath  and  plaster  and  hollow  in  the 
middle  are  extremely  dangerous,  acting  as  a  ready  channel  for  the  fire 
from  one  point  to  another ;  nor  is  there  any  necessity  for  their  use  now 
that  so  many  different  kinds  of  solid  and  fire-proof  partitions  are  to  be 
obtained. 

Staircases  of  stone,  although  generally  recommended  as  a  fire-proof 
construction,  should  not  be  used  unless  they  can  be  placed  in  a  well 
apart  from  the  main  building.  As  pointed  out  above,  stone  stairs  are 
very  untrustworthy  when  exposed  to  heat  ;  being  for  part  of  their  length 
built  into  the  wall  the  expansion  is  bound  to  be  unequal,  and  they  art- 
apt  to  snap  off  at  the  point  of  junction  when  exposed  to  heat.  A 
staircase  made  of  hardwood,  such  as  oak  or  teak,  with  its  under  side 
coated  with  plaster,  will  remain  in  position  and  serviceable  long  after  it 
has  been  impossible  for  any  human  being  to  go  up  or  down  it,  and  even 
if  it  does  catch  alight  the  first  jet  of  water  will  make  it  passable  again  : 
heat  sufficient  to  set  alight  such  a  staircase  would  either  break  off  stone 
steps  or  render  them  impassable.  In  a  large  Preparatory  School  built 
not  long  ago  the  staircases  in  the  boarding-house  were  made  of  oak, 
after  consultation  with  the  fire-brigade  authorities,  as  the  safest  method 
of  construction.  A  safe  and  satisfactory  form  of  stair  can  be  con- 
structed out  of  concrete,  with  solid  two-inch  treads  of  teak  or  oak. 

When  using  timber  in  buildings  as  a  form  of  fire-proof  construction 
it  must  of  course  be  only  in  substantial  form,  well  protected,  and  care 
taken  to  avoid  any  exposed  edges. 

The  arrangement  of  the  fireplaces  and  flues  is  of  course  a  matter 
of  extreme  importance,  particularly  in  the  case  of  wooden  floors  ;  care 
should  be  taken  to  see  that  the  wooden  centring  is  removed  from  the 
small  arches  that  carry  the  hearth  stones.  A  better  plan  is  to  carry 
these  on  concrete,  carried  the  full  depth  of  the  floor  with  the  plaster 
applied  directly  to  the  under  side  of  the  concrete.  Flues,  unless  sur- 
rounded with  a  full  nine  inches  of  brickwork,  should  have  fireclay 
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linings.  A  danger  in  the  case  of  buildings  warmed  by  means  of  air 
brought  in  over  hot  pipes  may  be  mentioned  here.  It  often  happens 
that  on  a  mild  day  in  winter  all  the  registers  are  closed,  in  which  case 
the  temperature  inside  round  the  pipes  rises  dangerously  high  ;  some 
of  the  registers  should  be  made  so  that  they  cannot  be  closed,  in  order 
to  ensure  a  movement  of  air. 

In  providing  the  apparatus,  for  a  building  it  is  of  importance  that 
it  should  be  selected  and  made  to  suit  the  particular  building,  water 
supply,  &c.  Competent  advice  from  a  fire  engineer  should  be  obtained 
while  the  scheme  of  the  building  is  still  under  consideration  ;  much 
additional  expense  and  loss  of  efficiency  is  caused  by  leaving,  as  is 
often  the  case,  the  question  of  fire  protection  until  the  building  is 
Hearing  completion.  The  usual  appliances  consist  of  fire  mains  supplied 
with  their  water  either  from  a  water  company's  main  or  from  a  tank  in 
the  roof,  having  hydrants  or  firecocks  on  each  floor,  with  the  necessary 
hose  and  noxxles  attached  to  each  hydrant. 

The  water  supply  is  ot  course  the  first  importance,  and  until  this 
has  been  satisfactorily  arranged  for  it  is  of  little  use  providing  the 
other  apparatus.  It  is  not  possible  to  enter  upon  the  question  here, 
l>m  it  may  be  pointed  out  that  the  water,  to  be  of  any  real  use,  must  be 
under  considerable  pressure.  A  tank  in  the  roof  will  give  but  a  small 
head  ot  water  to  the  hydrants  on  the  upper  floors,  and  unless  the  jet 
is  thrown  with  force  it  is  not  of  much  effect  as  a  fire -extinguish- 
ing agency.  In  order  to  meet  this  difficulty,  there  has  lately  been 
brought  out  an  ingenious  piece  of  apparatus  called  a  "pressure 
augmentor,  which  occupies  but  little  room,  and  is  easily  worked  by 
hand  or  driven  !>y  an  electric  motor  or  other  power.  By  means  of  this 
a  very  powerful  jet  of  water  can  be  obtained  where  the  pressure  in  the 
mains  is  too  small  to  be  of  any  real  use.  In  a  large  building  there 
should  be  one  or  more  large  supply  pipes  or  mains  running  right  up 
the  building,  with  an  ample  supply  of  plain  hose  on  each  floor  so 
arranged  that  any  point  of  the  building  can  be  easily  reached. 

In  addition  to  this  supply  of  hydrants  for  a  severe  outbreak  there 
should  be  on  each  floor  a  small  hand  fire  pump,  as  already  described, 
tor  use  in  case  of  a  small  fire  discovered  in  an  early  stage,  and  so  to 
avoid  the  damage  of  a  large  stream  of  water. 

The  fire  mains  are  best  made  of  cast  iron,  and  the  internal  diameter 
should  not  be  less  than  three  inches  ;  they  should  be  properly  coated 
with  composition  to  prevent  rust.  The  choice  of  the  hydrant  requires 
care,  as  it  must  be  so  made  as  not  to  be  liable  to  freeze  or  to  stick  ;  the 
thread  of  the  screw  should  not  be  too  fine  or  it  will  be  very  liable  to 
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damage  from  a  chance  blow.  With  regard  to  hose,  the  only  form  that 
is  at  all  durable  is  leather  ;  this  has  the  drawback  for  use  inside  a 
building  that  it  is  not  quite  water-proof,  but  any  form  of  canvas  hose 
treated  with  indiarubber  to  make  it  impervious  is  very  short-lived,  the 
rubber  deteriorating  very  rapidly ;  plain  canvas  hose  is  less  water-proof 
than  leather  and  liable  to  mildew  and  rot. 

Of  great  importance  are  the  various  forms  of  drill  and  practice  in 
the  use  of  the  apparatus  supplied.  The  proper  method  of  using  the 
hydrants  and  hose  requires  instruction  and  practice,  and  the  staff  of  the 
building  ought  to  be  taught  their  use.  Many  of  our  larger  schools 
have  a  fire-engine  and  a  fire-brigade  composed  of  boys  in  the  school, 
the  members  of  which  might  well  be  instructed  in  the  use  of  the  fixed 
apparatus  as  well  as  in  the  use  of  the  engine.  The  question  of  fire- 
fighting  lies  outside  the  scope  of  these  remarks,  which  only  aim  at  giving 
some  suggestions  as  to  the  precautions  to  be  taken  and  the  apparatus 
to  be  kept,  so  that  if  -an  outbreak  should  occur  the  means  for  dealing 
with  it  effectually  and  promptly  may  be  at  hand,  and  to  ensure  at  least, 
if  the  building  itself  cannot  be  saved,  that  at  all  events  there  shall  be- 
no  loss  of  life. 

Finally,  the  greatest  danger  to  which  all  fire  apparatus  is  exposed 
is  that  of  disuse  and  its  consequent  deterioration.  The  only  way  to 
guard  effectually  against  this  is  to  insist  upon  a  periodical  inspection 
and  trial  of  apparatus.  The  manufacturers  of  fire  apparatus  have 
recognised  this  fully,  and  made  arrangements  to  test  and  inspect  the 
apparatus  they  supply  at  stated  intervals,  and  also  to  carry  out  drills 
and  give  instruction  to  the  members  of  the  staff  of  the  building. 


CHAPTER  XIV. 
ALTERATIONS  AND   ADDITIONS,    ETC. 

Alterations  and  Additions  to  existing  Buildings  —  Conversion  of  Dwelling-houses  for 
School  Purposes — Questions  of  Accommodation — Warming  and  Lighting — Some 
Notes  upon  the  Cost  of  Schools — The  Care  of  School  Buildings.' 

THE  question  of  adding  accommodation  to  an  already  existing  building, 
or  the  alteration  of  some  antiquated  arrangement  in  order  to  conform 
with  modern  requirements,  is  one  which  is  of  course  continually  arising 
in  connection  with  school  work.  But  while  it  is  one  full  of  interest, 
and  one  which  offers  full  scope  to  all  the  skill  and  ingenuity  the  archi- 
tect may  possess,  it  is  hardly  one  upon  which  it  is  possible  to  find  any 
definite  rules.  The  additional  accommodation  required  has  generally 
been  fully  determined  by  experience.  The  question  to  be  decided  is  the 
UK  ist  economical  and  convenient  method  of  getting  what  is  wanted.  This 
is  of  course  so  completely  dependent  upon  the  buildings  already  existing 
that  it  seems  doubtful  whether  there  would  be  any  real  utility  in  giving 
examples  of  such  alterations.  It  need,  however,  be  scarcely  pointed 
out  that  it  is  in  this  sort  of  work  that  a  knowledge  of  school  routine 
,uul  work  is  of  great  value,  since  it  is  often  by  changing  the  purposes  of 
some  rooms,  and  by  altering  the  sixes  and  positions  of  others,  that  the 
additional  accommodation  is  partly  gained.  The  practical  effect  of  such 
changes  can  hardly  be  gauged  without  a  knowledge  of  the  working  of 
the  school.  The  architect  has,  again,  to  steer  a  delicate  course  between 
the  idea  of  what  is  wanted  as  seen  by  the  principal  of  the  school  and 
what  is  regarded  as  absolutely  necessary  by  the  governing  body  of  the 
school,  who  have  to  keep  an  eye  on  the  financial  side  of  the  question, 
and  who  may  not  take  quite  so  optimistic  a  view  of  probabilities  of 
increase  in  numbers. 

The  disadvantages  arising  from  the  use  as  a  school  of  a  building 
originally  intended  for  a  dwelling-house  are  many  and  obvious.  The 
rooms  seldom  correspond  to  the  required  sizes  for  the  classes,  and 
so  involve  classification  of  the  forms  rather  by  the  capacity  of  the 
rooms  than  by  the  attainments  of  the  scholars.  The  staircases  and 
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passages  are  as  a  rule  awkward  and  impossible  to  supervise,  and  the 
rooms  difficult  to  ventilate.  The  use  of  houses  for  this  purpose  is, 
however,  at  times  a  necessary  expedient,  either  as  a  temporary  measure 
during  the  rebuilding  of  a  school,  or  in  order  to  test  the  advisability  of 
building  a  school  in  a  particular  neighbourhood,  if  not  as  a  permanent 
arrangement. 

The  first  question  that  arises,  after  the  preliminary  point  as  to 
whether  there  are  any  objections  on  the  part  of  the  landlord  or  other- 
wise to  carrying  on  a  school  in  the  building  has  been  settled,  is  with 
regard  to  the  number  of  pupils  that  can  be  put  into  the  house. 
This  is  by  no  means  an  easy  matter  to  calculate.  To  take  the 
dimensions  of  the  different  rooms,  and  after  reckoning  the  amount  of 
floor  area  to  divide  by  the  number  of  square  feet  to  be  allowed  to  each 
pupil,  will  not  give  an  accurate  idea  of  the  number  that  can  be  properly 
placed  in  each  room.  First  of  all,  it  is  unlikely  that  the  lighting  will 
be  sufficiently  distributed  to  make  it  possible  to  place  desks  all  over 
the  room.  The  position  of  the  fireplace,  again,  makes  a  considerable 
difference.  If  placed,  as  is  usual,  in  the  middle  of  one  wall,  a  certain 
amount  of  space  is  wasted,  unless  the  position  of  the  windows  will 
allow  of  the  desks  being  placed  to  face  the  fire.  Unless  the  door 
into  the  room  happens  to  come  near  the  teacher's  end  of  the  room, 
a  wide  gangway  has  to  be  left  for  entrance  and  exit.  The  possibility 
of  providing  sufficient  cloak-room  and  lavatory  accommodation  is 
one  of  the  important  points  in  forming  an  opinion  as  to  the  suita- 
bility of  a  house  for  the  purpose  of  a  school.  This  is  of  especial 
importance  in  the  case  of  Girls'  Schools,  where  a  large  provision 
of  cloak-rooms  is  necessary.*  If  the  house  has  a  large  and  fairly 
high  basement,  it  is  usually  convenient  to  provide  the  cloak-rooms 
there.  Otherwise  the  difficulty  may  be  got  over  by  scattering 
the  cloak-rooms  about  the  building,  utilising  dressing  or  other  small 
rooms  unsuitable  for  any  other  purpose.  The  floors  of  course  require 
careful  looking  to,  as  they  may  not  be  strong  enough  to  stand  the 
movements  of  large  numbers.  The  stairs  too  may  have  to  be 
strengthened,  and  care  taken  to  see  that  the  banisters  are  capable  of 
withstanding  the  sudden  strain  of  a  number  leaning  on  them  at  once. 

It  is  unusual  to  find  any  provision  for  the  ventilation  or  the 
admission  of  air  in  a  private  house,  so  that  it  becomes  necessary 
to  put  in  a  number  of  inlet  ventilators  such  as  the  Sherringham. 
Especially  is  this  the  case  when  the  open  fires  are  used,  for,  unless 


*  See  page  131. 
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some  precautions  are  taken,  there  are  sure  to  be  complaints  of  the 
draught  from  the  door  to  the  fire,  from  those  sitting  in  a  line  between 
them..  In  the  case  of  sash  windows  the  ventilation  can  of  course  often 
be  obtained  by  the  use  of  Hincke  Bird's  arrangement  for  obtaining  an 
inlet  of  air  between  the  sashes  (see  Fig.  453).  In  case  of  rooms  with 
windows  coming  down  to  the  floor,  such  as  French  casement  windows, 
it  will  add  much  to  the  comfort  of  the  pupils  to  board  up  the  lower  part 
to  a  height  of  3  ft.  or  3  ft.  6  in.,  not  only  to  prevent  the  reflections  from 
the  floor  if  that  happens  to  be  polished,  but  to  guard  against  the  strong 
and  unpleasant  draughts  that  are  sure  to  arise  in  cold  weather. 

It  will  generally  be  necessary  to  supply  additional  warming.  The 
fireplaces,  which  are  quite  sufficient  for  a  dwelling-house  in  which  the 
few  people  who  occupy  the  room  can  group  themselves  round  it,  are 
not  usually  capable  of  properly  warming  the  farther  corners  of  the 
room.  The  larger  rooms  and  those  on  the  north  side  of  the  house 
will  in  every  case  have  to  be  provided  with  some  form  of  additional 
heating.  It  will  usually  be  found  that  this  can  be  most  conveniently 
done  by  the  use  of  the  small  pipe  medium  pressure  apparatus.  The 
pipes  are  small  and  can  be  taken  almost  anywhere,  and  can  be 
arranged  with  less  damage  to  the  building — an  important  consideration 
if  reinstatement  has  to  be  ultimately  undertaken.  The  installation  of 
the  hot-water  apparatus,  the  expense  of  which  is  not  very  great,  will 
enable  the  cloak-rooms  to  be  kept  warm  and  the  clothes  dried.  Also 
the  hall  and  passages  can  be  kept  up  to  a  fair  degree  of  warmth,  and 
so  add  very  materially  to  the  comfort  and  pleasantness  of  the  school. 

The  want  of  good  lighting  in  the  rooms  is  one  of  the  strongest 
objections  to  the  use  of  an  ordinary  dwelling-house  as  a  school,  for, 
although  the  rooms  may  appear  bright  and  well  lit,  it  will  probably 
be  found  that,  when  the  desks  come  to  be  put  in,  there  are  certain 
places  in  the  room  where  the  light  is  by  no  means  sufficient.  If  the 
numbers  can  be  limited  so  that  the  desks  can  all  be  grouped  in  the  part 
of  the  room  where  the  light  is  good,  the  objection  will  not  of  course 
be  felt.  This  is  not  often  possible  in  practice,  it  being  usually  found 
necessary  to  squeeze  desks  into  every  available  corner.  Unluckily,  the 
light  can  seldom  be  improved  without  large  and  expensive  alterations. 
Verandahs  and  other  obstructions  to  the  light,  such  as  boxes  to  hold 
Venetian  or  sun  blinds,  should,  if  not  absolutely  necessary,  be  cleared 
away.  The  few  inches  so  gained  at  the  top  of  a  window  make  a  great 
difference  in  the  light.  Overhanging  branches  of  trees  should  if 
possible  be  removed.  Glass  panels  in  the  upper  part  of  doors  may 
assist  in  lighting  corners  and  passages  inside  the  building,  which, 
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though  light  enough   for  an   ordinary   house,   are   often  too  dark  for 
school  purposes. 

It  is  unusual  to  find  a  house  with  any  room  of  sufficient  size  to 
serve  as  an  assembly  hall,  though  it  may  happen,  if  the  house  is  a 
large  one,  there  may  be  a  music-room  or  ball-room  which  will  answer 
the  purpose.  In  cases  where  the  house  is  taken  to  be  used  perma- 
nently as  a  school,  it  will  probably  be  found  best  to  build  on  an 
assembly  hall,  in  which  case  it  is  generally  possible  to  combine  with 
it  a  few  class-rooms,  cloak-rooms,  and  lavatories.  Great  care  has  to  be 
exercised  in  providing  a  convenient  access.  This  often  takes  the 
form  of  a  corridor,  since  the  erection  of  such  a  building  close  to  the 
original  house  may  block  too  many  windows.  Such  corridors  should 
be  well  and  carefully  heated,  so  that  they  may,  if  of  sufficient  width, 
say  9  or  10  ft.,  be  made  of  considerable  use,  benches  for  wood- 
carving,  museum  cases,  &c.,  being  placed  in  them.  In  cases  where 
the  additional  buildings  can  be  added  directly  to  the  existing  house,  it 
is  of  considerable  importance  that  there  should  be  a  way  through  made 
on  the  upper  floor,  if  the  additions  consist  of  more  than  one  floor. 
Neglect  of  this  precaution  involves  a  long  journey  when  it  is  necessary 
to  get  from  the  top  of  one  building  to  the  upper  floors  of  the  adjoining 
house.  Where  structural  alterations  are  undertaken,  it  is  worth  bearing 
in  mind  the  possibility  of  taking  away  a  floor :  for  instance,  on  a 
bedroom  floor,  which,  having  nothing  but  attics  over,  is  itself  too  low 
to  be  used  for  school  work,  by  taking  out  the  attic  floor  and  putting 
a  skylight  in  the  roof  an  excellent  room  can  sometimes  be  obtained  for 
a  studio  or  science-room.  The  removal  of  the  joists  cannot,  however, 
always  be  done  with  impunity  in  an  old  house.  It  sometimes  happens 
that  a  house  may  be  found  that  offers  exceptional  facilities  for  conver 
sion  into  a  school,  and  that  by  fairly  extensive  and  well-planned  addi- 
tions a  commodious  and  satisfactory  school  building  can  be  obtained.  In 
one  case  of  this  kind  in  which  a  Girls'  School  had  been  very  success- 
fully adapted  from  a  large  private  house,  the  Headmistress  maintained 
that  such  a  building  was  actually  preferable  to  a  specially-built  school, 
on  the  ground  of  its  home-like  appearance  and  the  absence  of  the 
bareness  and  monotony  so  often  found  in  school  buildings.  This 
suggestion  would,  however,  be  better  met  by  a  more  careful  and 
artistic  treatment  of  the  design  of  new  buildings,  a  point  to  which 
attention  has  already  been  drawn,*  than  by  taking  and  adapting  an  old 
house.  While  there  are  still  many  schools  carried  on  in  ordinary 


See  page  29. 
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dwelling-houses  converted  to  the  purpose,  it  is  not  a  method  that  is 
likely  to  find  much  favour  in  the  future.  The  high  standards  demanded 
now  on  questions  affecting  the  health  of  scholars  will  render  it  necessary 
that  all  schools  of  any  size  should  be  carried  on  in  buildings  specially 
constructed  and  properly  fitted  for  educational  work. 

THE   COST  OF   SCHOOL   BUILDING. 

The  cost  of  school  building  has  undoubtedly  risen  considerably 
in  recent  years.  This  is  of  course  due  to  some  extent  to  the  general 
increase  in  the  cost  of  building  of  all  kinds,  but  also,  and  to  a  much 
greater  degree,  to  the  rise  in  the  standard  of  buildings  and  equipment. 
This  is  more  particularly  noticeable  in  the  case  of  Secondary  Schools, 
in  which  the  diminution  in  the  size  of  classes,  the  provision  of  a  class- 
room for  each  form,  laboratories,  art-rooms,  &c.,  have  raised  the  cost  of 
building  very  seriously,  so  that  it  is  not  uncommon  to  find  the  cost  of  a 
1  )ay  School  rising  to  ^70  per  head  or  even  more. 

ELEMENTARY    SCHOOLS. 

Ihe  Hoard  of  Education,  which  previous  to  the  passing  of  the 
Act  ot  1902  had  to  sanction  the  applications  made  by  the  School 
Hoards  for  loans  tor  the  erection  of  schools,  laid  down  as  a  general 
rule  that  the  total  cost  of  a  building  scheme,  exclusive  of  cost  of  site, 
legal  expenses,  &c.,  should  not  exceed  the  sum  of  ^"10  per  head  of  the 
number  to  be  accommodated.  This  sum  proved,  as  the  cost  of 
building  increased  and  the  standard  of  building  rose,  to  be  hardly 
adequate,  and  certain  additional  allowances  were  made  for  the  pro- 
vision ot  central  halls,  or  rooms  for  special  instruction,  &c.  Mr 
Bailey,  architect  to  the  late  School  Board  for  London,  and  now  to 
the  London  County  Council  for  Educational  Work,  gives  some  figures 
as  to  the  cost  of  school  building  in  London  in  a  paper*  read  to  the 
Royal  Institute  of  British  Architects.  He  pointed  out  that  every 
care  was  taken  to  keep  the  cost  as  low  as  possible,  and  that  the 
difference  between  a  building  devoid  of  all  architectural  features 
and  built  of  nothing  but  stock  brick  with  slate  roof,  and  one  in  which 
care  had  been  taken  to  treat  the  arrangement  with  some  attention  to 
style  and  material,  was  less  than  5  per  cent.4" 

*  The  Planning  and  Construction  of  Board  Schools,  May  1899. 

t  This  point  is  made  by  an  American  writer  on  school  buildings  who  gives  the  same 
relative  proportion.  "  The  percentage  of  excess  of  cost  between  a  school  designed  with 
regard  to  architectural  effect  and  one  of  purely  utilitarian  construction  is  not  great. 
Under  ordinary  conditions,  satisfactory  architectural  results  may  be  obtained  at  an 
increase  of  not  more  than  5  per  cent,  above  that  of  the  most  '  practical '  construction  " 
("School  Architecture,"  E.  M.  Wheelwright,  New  York,  1901). 
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The  example  quoted  by  Mr  Bailey  was  that  of  the  Princess  May 
School,  in  which  case  the  accepted  tender  showed  a  cost  of  .£13.  i8s.  4d. 
per  head.  This  sum  does  not,  however,  include  the  cost  of  paving  the 
playgrounds,  erecting  boundary  walls,  &c.  It  is  possible  to  build  for  a 
considerably  smaller  sum  per  head  in  some  localities.  The  school  illus- 
trated and  described  on  page  352,  built  by  the  late  Manchester  School 
Board,  containing  halls  for  each  department,  the  infants  being  in  a 
separate  block,  was  completed  ready  for  occupation,  including  all 
drainage  to  site,  making  playground,  caretaker's  house,  and  all  fittings, 
for  barely  over  £9  a  head ;  this  must,  however,  be  regarded  as  a  some- 
what exceptional  case.  The  question  of  what  an  Elementary  School 
should  cost  per  head  is  naturally  one  of  great  importance  to  the  Local 
Education  Authorities,  who  have  no  ready  means  of  determining 
whether  plans  submitted  to  them  are  economically  arranged  or  not, 
except  by  taking  them  at  the  cost  per  unit.  This  amount  must  of 
course  vary  with  the  cost  of  building  at  the  moment,  and  some  table  is 
required  that  would  give  the  cost  per  head,  given  the  cost  of  building 
per  cubic  ft.  Again,  in  order  to  have  a  proper  check  upon  the 
economy  of  the  plan  itself,  it  is  useful  to  know  roughly  how  many 
cubic  ft.  per  head  a  well-planned  building  requires.  If  this  amount 
is  fixed  approximately,  it  is  easy  to  say  at  once  whether  any  building 
has  been  planned  without  undue  waste  of  space,  and,  given  the  cost  of 
building  in  the  locality,  what  it  should  cost  per  unit. 

It  is  somewhat  difficult  to  state  definitely  the  number  of  cubic  ft. 
per  head  that  a  building  should  contain,  but  a  considerable  number  of 
examples  of  medium  and  large  sized  schools  planned  with  the  class- 
rooms opening  off  a  central  hall,  with  no  space  wasted  in  corridors, 
gave  an  average  of  about  400  cubic  ft.  per  head,  while  the  omission  of 
the  central  hall  would  reduce  this  to  about  350.  It  is  of  course 
possible  to  reduce  this  amount  considerably,  but  any  school  that  shows 
an  allowance  of  much  over  400  cubic  ft.  per  head,  even  with  a  central 
hall,  cannot  be  considered  to  be  economically  planned.  This  would  mean 
that  with  building  at  ;d.  a  cubic  ft.  the  school  would  cost  /,  i  i .  13*.  41!. 
per  head  ;  at  8d.,  ^13.  6s.  8d.  As  a  school  building  can  in  most  parts 
of  the  country  be  clone  for  7^d.  or  less  per  cubic  ft.,  it  is  fairly  correct 
to  say  that  an  Elementary  School  should  not  cost  much  more  than 
.£12  per  head. 
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The  following    table    of  various    Elementary   Schools   gives    the 
figures  of  buildings  actually  erected  :— 


, 

/ 

No. 

Accepted 
Estimate. 

Per  Head. 

London  School  Board  — 

*  Church  Manor,  Greenwich 

>,548 

^22,281 

£14     8     o 

*\Vickham  I.ane,  Greenwich 

i,S48 

20,440 

'3     4     o 

*Stanstead  Road 

i,548 

21,787 

>4      i      5 

tBurslcm  School  Board,  Staffordshire 

660 

8,200 

12     10       0 

t  Hornsey    School    Board  —  The   Camps- 

bourne  Schools    - 

1,410 

20,467 

14   10     3 

I  Gloucester  Board  Schools 

992 

11,548 

ii    13     o 

S  Board  School,  Chesterfield 

',236 

I  5,000 

1228 

Birmingham  -  Con  way  Road  School 

1,040 

18,000 

17     6     2 

||  Wales   Board    Schools  —  Glyn,   Neath— 

Central  hall,  five  class  rooms 

320 

3,479 

10   17     6 

Church  Schools,  Wolverhampton  - 

850 

6,000 

7      i      2 

*  Tudor  Road,  Southall  - 

1,200 

14,268 

11    '7     5 

11  Chase  Side,  Enfield 

I,  I  60 

18,518 

15   19     2 

*  Wood  Road,  Willesden 

1,224 

22,300 

18     4     4 

**  Elementary  School,  Saffron  Walden 

448 

5-  '54 

I  I     10       0 

*   Thf  Architect  and  Control  A'i'/*ot'/t-r,  3rd  January  1902. 

+  In  two  blocks  -(i)  I  hill  51  by  36  ft.,  and  six  class-room*;  (2)  hall  45  by  28  ft.,  and  four  class- 
rooms.  Tlu  Knitter,  191)1  January  1900. 

t  T/i(  KuilJcr,  zSth  September  1901. 

g  There  is  included  a  pupil  teachers'  centre  for  36,  a  swimming-bath  75  ft.  long,  a  laundry  and  cookery 
centre,  two  halls  90  by  30  ft.,  and  sixteen  class-rooms.  The  Guilder,  151)1  January  1901. 

||    The  HuilJer,  2Oth  July  1901. 

"   From  figures  supplied  by  the  Architect,  Mr  (I.  }•',.  T.  Laurence. 

"  Figures  supplied  by  Architect,  Mr  J.  O.  Smith. 

lii  a  report  recently  presented  to  the  Sanitary  Institute  by  Miss 
Alice  Ravenhill  there  art;  some  interesting  figures  given  as  to  the  cost 
of  schools  in  America,  from  which  it  appears  that  a  large  City  School  of 
live  storeys  in  New  York  can  be  built  for  g^d.  per  cubic  ft. 

In  "The  Annual  Report  of  the  School  House  Department"  of 
Boston  for  1904  the  question  of  cost  is  carefully  considered,  the  price 
per  cubic  ft.  being  taken  to  be  i  id.  or  i  i^d.  The  question  of  cost  is 
there  reckoned  from  the  point  of  the  number  of  class-rooms  rather  than 
of  pupils.  The  class-rooms  are  of  a  standard  size,  viz.,  24  ft.  by  30  ft. 
for  Primary,  and  26  ft.  by  32  ft.  for  Grammar  Schools,  the  height  in 
each  case  being  13  ft.  This  gives  at  once  the  cubic  contents  of  the 
teaching  rooms.  A  careful  examination  of  some  well  and  economically 
planned  buildings  showed  that  the  total  area  of  any  floor  should  not 
exceed  double  the  area  of  the  class-rooms  on  that  floor.  A  further 
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comparison  of  a  number  of  typical  examples  showed  that  a  Primary 
School  of  twelve  rooms  or  more,  having  neither  assembly  hall  nor 
technical  rooms,  should  never  exceed  35,000  cubic  ft.  per  class-room, 
and  ought  to  be  nearer  30,000  cubic  ft.*  A  Grammar  School,  that  is, 
a  school  taking  children  up  to  fourteen  years  of  age,  having  an 
assembly  hall  and  cooking  and  manual  training  rooms,  should  usually 
come  out  to  40,000  cubic  ft.,  and  should  not  exceed  45,000  cubic  ft. 
In  Chicago  the  cost  of  school  building  seems  to  be  somewhat  less; 
according  to  some  figures  furnished  to  Das  Sclnilhaus  in  November 
1904  by  Messrs  Patton  &  Miller,  the  Elementary  Schools  work  out  at 
5^d.  to  7d.  a  cubic  ft.,  and  High  Schools  at  j<\.  to  7^d. 

Some  recent  inquiries  in  Germany  f  as  to  the  cost  of  school  building 
in  different  parts  showed  that  there  was  a  wide  variation  in  the  various 
States,  from  ^10.  los.  a  head  in  Breslau,  to  £20  a  head  in  Cologne. 
The  cost  per  class-room  showed  :  — 


Breslau 

Leipzig  600 

Dresden  615 

Berlin  750 

Munich  935 

Frankfort  1,045 

Cologne    •  i  ,070 

London  —  average  of  schools  700 

Birmingham  1,000 

Country  School  (no  hall)  -  500 

Manchester                          -  600 


SECONDARY   SCHOOLS. 

It  is  a  matter  of  much  more  difficulty  to  find  any  general  basis  for 
calculation  in  the  case  of  Secondary  Schools,  owing  to  the  great 
diversity  in  arrangement,  accommodation,  and  equipment  provided, 
and  the  classes  for  which  they  cater.  The  result  of  this  is  that  the  cost 
per  head  will  extend  through  a  considerable  range.  It  is  possible  by 
the  exercise  of  the  strictest  economy,  and  by  the  elimination  of  every- 
thing but  the  barest  essentials,  to  builcl  a  Secondary  School  for 
something  between  ^25  and  ,£30,  while  a  quite  satisfactory  building, 


*  It  is  interesting  to  note  that  if  the  rooms  were  used  for  seventy-two  at  the  rate  of 
our  Elementary  Schools,  viz.,  10  sq.  ft.  of  floor  area,  the  cubic  contents  would  come  to 
about  400  cubic  ft.  per  head  as  given  above. 

t  Das  Schulhaiis,  November  1904. 
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containing  a  central  hall,  studio,  &c.,  can  in  most  parts  of  the  country 
be  erected  at  a  cost  of  from  .£45  to  ,£50  a  head.  The  cost  of  a 
Secondary  School,  however,  very  easily  rises  to  ^60  or  ^70  a  head, 
as  soon  as  the  building  aims  at  something  more  than  mere  utility. 

A  pupil  teachers'  centre  recently  erected  in  Marylebone  by  the  late 
School  Board,  very  much  on  the  lines  of  that  illustrated  on  page  190, 
but  with  the  addition  of  a  play-room  in  the  basement,  was  estimated  to 
cost  .£20,993.*  The  building,  consisting  of  eight  class-rooms,  contains 
accommodation  for  320,  which  brings  the  cost  up  to  about  £65  a  head. 
This  is  high,  considering  that  the  class-rooms  are  arranged  to  take  forty 
pupils.  This  pupil  teachers'  centre  is,  as  far  as  the  building  is  con- 
cerned, simply  a  Secondary  Day  School,  and  it  is  interesting  to  compare 
it  with  the  plan  of  the  Newcastle  (Central)  High  School,  illustrated  on 
page  177,  which  has  about  the  same  accommodation,  and  cost  'about 
.£9,000. 

The  new  rules  issued  by  the  Board  of  Education  for  Secondary 
Schools  set  a  more  or  less  regular  standard  now  to  which  these  build- 
ings have  to  conform.  Roughly  speaking,  to  build  a  school  in  con- 
formity with  them  will  cost  from  £45  to  £ 50,  according  to  the  locality, 
but  to  do  this  requires  careful  and  economical  planning.  As  an 
example  may  be  taken  the  High  School  for  Girls  at  Stockton-on- 
Tees.  now  approaching  completion  ;  this  building  is  in  accordance  with 
these  rules  and  providing  accommodation  for  150  girls,  cost  under 
/,  7,000,  or  just  over  ^,46  per  head,  this  sum  including  boundary  walls 
and  playground.  In  Fig.  142  is  shown  a  school  for  100  boys,  which, 
including  a  residence  for  the  Headmaster  and  boarding  arrangements 
for  20  boys,  cost  only  ^,5,629. 

There  are  not  of  course  very  many  buildings  yet  open  that  have 
been  designed  since  the  issue  of  these  rules. 

The  High  Schools  in  America,  which  are  usually  large  and  very 
elaborate  buildings,  very  fully  equipped,  in  many  cases  providing  2O 
sq.  it.  of  floor  area  per  head,  cost  from  £90  to  .£130  per  pupil. 

Hoarding  schools  rise  to  a  very  large  cost  per  head  ;  in  fact,  any- 
thing from  £200  to  ^600  a  head  may  be  required  if  many  additional 
buildings  are  to  be  supplied,  such  as  swimming-baths,  gymnasium,  &c., 
or  large  playing  fields  to  be  laid  out. 

A  single  boarding-house  will,  as  a  rule,  be  found  to  cost  from 
/  i  50  to  /,2OO  per  head. 


The  Architect,  3rd  January  1902. 


ON   THE   CARE   OF   SCHOOL   BUILDINGS.  285 

The  following  table  will  give  an  approximate  idea  of  the  cost  per 
head  of  the  different  types  of  schools,  but  is  not  intended  as  more  than 
an  indication. 

Note. — These  are  based  upon  the  supposition  that  the  building 
can  be  carried  out  at  about  7^d.  per  cubic  ft. 

Small  Elementary  Schools,  with   Halls  or 

extra  Rooms  £,7.  IDS.  to  .£10 

Elementary  Schools,  with  Halls,  &c.  £12  to  £14 

Higher  Elementary  Schools  £20 
Secondary  Schools  and  Pupil  Teachers'  Centres,        £30  to  £40 

Better  Class  Secondary  Schools  .£50  to  £60 

Boarding  Houses  .£150  to  ,£200 

Boarding  Schools  £200  to  .£300 

Training  Colleges    -  £200  to  £350 

ON  THE   CARE   OF   SCHOOL   BUILDINGS. 

The  actual  care  of  the  building  and  its  supervision  lie  of  course 
more  immediately  in  the  hands  of  the  school-keeper,  so  that  a  few 
remarks  upon  his  duties  may  not  be  out  of  place.  The  smooth 
working  of  the  apparatus  of  the  school  and  the  comfort  or  the 
reverse  of  the  inmates  are  to  a  large  extent  at  the  mercy  of  the 
school-keeper,  who  by  ignorance  or  carelessness  can  completely  upset 
the  most  carefully  devised  ventilating  or  warming  apparatus.  In 
the  case  of  very  large  schools  it  is  usual,  and  indeed  necessary,  to 
have  a  properly  trained  man  in  charge  of  the  apparatus.  In  smaller 
schools  this  is  not  possible,  but,  given  a  man  of  ordinary  intelligence-. 
the  mysteries  of  the  heating  apparatus  can  be  soon  mastered.  It  is 
worth  noting  that,  unless  a  competent  man  be  employed,  it  will  probably 
be  found  that  the  extra  expense  caused  by  waste  of  fuel,  injury  to 
apparatus,  and  continual  small  repairs  would  make  it  cheaper  in  the 
long  run  to  give  a  higher  salary  to  obtain  a  better  man.  The  school- 
keeper  should  be  able  to  remedy  small  accidents  himself,  such  as  broken 
window-panes,  &c.,  and  have  sufficient  knowledge  of  gas  and  electric- 
light  fittings  to  be  able  to  keep  them  in  good  order. 

All  the  class-rooms,  cloak-rooms,  halls,  &c.,  should  be  thoroughly 
swept  daily,  the  woodwork  and  furniture  being  carefully  dusted  after 
such  sweeping.  All  dusting  and  sweeping  should  be  finished  thirty 
minutes  before  the  time  fixed  for  the  opening  of  the  school.  The 
floors  of  all  corridors,  class-rooms,  halls,  and  other  rooms  should  be 
thoroughly  scrubbed  when  necessary.  This  is  generally,  in  the  case 
of  Elementary  Schools,  considered  to  be  about  once  in  three  weeks, 
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i.e.,  one  department  every  week.  In  Secondary  Schools  it  is  not 
necessary  that  it  should  be  done  so  often,  and  in  Girls'  Schools, 
where,  as  only  indoor  shoes  are  worn,  the  amount  of  dirt  carried 
into  the  building  is  small,  it  is  seldom  required.  As  little  water 
as  possible  should  be  used  ;  sluicing  the  floors  with  water  not  only 
may  cause  damage  to  the  ceilings  below,  but  destroys  the  floor,  and 
the  dragging  about  of  heavy  desks  upon  it  while  wet  tears  the  boards 
to  pieces.  Wood-block  floors  should  be  washed  as  seldom  as  possible. 
Wet  sand  sprinkled  about  and  brushed  off  with  a  stiff  broom  is  best  for 
ordinary  use.  In  Saxony  the  regulations  require  that  the  buildings 
should  be  scrubbed  out  at  least  four  times  a  year,  with  a  daily  sweeping 
and  dusting.  Painted  work,  such  as  dadoes,  &c.,  should  be  washed 
with  soap  and  water  during  holidays.  Polished  floors  require  con- 
siderable attention  for  the  first  year,  but  after  that  need  wonderfully 
little  care  to  keep  in  good  order.  To  maintain  them  in  good  condition 
the  following  treatment  should  be  carried  out  about  four  times  a  year ; 
for  the  first  twelve  months  it  should  be  done  about  once  every  four 
weeks.  The  floors  should  be  swept  and  then  rubbed  over  with  methy- 
lated spirit  and  raw  linseed  oil  (mixed  in  equal  quantities)  with  a  clean 
flannel  ;  after  this  the  polish  is  to  be  rubbed  over  the  floor,  which 
should  be  then  brushed  and  finished  with  felt.  The  polish*  should 
be  thoroughly  well  rubbed  into  the  wood  until  a  smooth  but  not  sticky 
surface  is  obtained. 

Window  Cleaning.  Windows  should  be  cleaned  on  the  outside 
at  least  three  times  annually  ;  in  towns  where  there  is  much  smoke  and 
fog,  four  or  even  five  times  will  be  necessary.  On  the  inside  the  windows 
that  are  easily  accessible  may  be  cleaned  whenever  they  seem  to  require 
it.  When  the  sashes  are  taken  out,  care  should  be  taken  to  see  that 
the  fastenings  have  been  made  quite  secure  when  they  are  put  back, 
as  accidents  sometimes  occur  from  their  slipping. 

Drains,  Traps,  Gutters,  &C. — All  eaves  and  other  gutters  or 


*  A  good  wax  polish  is  as  follows  :  - 

Yellow  wax  20  parts. 

Yellow  ozocerite  20  parts. 

Linseed  oil  (boiled)  i  part. 

Turpentine  25  parts. 

Raw  sienna  5  parts. 

Mix  the  two  waxes  over  a  slow  fire,  add  the  colouring  previously  mixed  with  the  oil ; 
when  cold,  add  the  turpentine. 
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lead  flats  should  be  cleaned  before  the  commencement  of  each  term, 
and  care  taken  to  see  that  the  wire  gratings  over  outlets  or  heads 
of  pipes  are  in  order,  especially  in  the  autumn,  if  there  are  trees  near 
the  building.  The  gullies  should  be  thoroughly  cleaned,  all  solid  matter, 
sand,  &c.,  that  may  have  collected,  being  cleared  out.  In  dry  weather 
care  should  be  taken  to  see  that  these  traps  are  kept  well  charged 
with  water  to  prevent  any  escape  of  gas.  The  disconnecting  chamber 
should  be  occasionally  examined  and  cleaned  out. 

The  cisterns  should  be  emptied  and  thoroughly  cleaned  during  the 
vacations.  The  lavatories  and  all  sanitary  arrangements  should  of 
course  be  kept  scrupulously  clean.  Where  the  basins  are  enclosed,  the 
underneath  parts  should  be  cleared  out  once  a  week. 

Care  should  be  taken  to  see  that  trees  and  shrubs  are  not  planted 
near  buildings  or  walls,  or  tennis  courts  and  paths  paved  with  hard 
material.  Creepers  should  as  far  as  possible  be  kept  to  the  plain 
surfaces  of  brick,  and  not  trained  round  rain-water  or  other  pipes,  or 
over  gratings,  or  upon  roofs  or  gutters. 

Heating. — Where  open  fires  are  used,  they  should  be  lit,  if  the 
weather  is  cold,  at  least  two  hours  before  the  room  is  wanted  for  use. 
The  openings  of  ventilating  grates  should  be  kept  shut  until  the  fire 
has  been  burning  some  time.  Gas  should  under  no  circumstances  be 
allowed  for  warming.  In  schools  warmed  by  heating  apparatus  the 
school-keeper  should  of  course  attend  strictly  to  the  instructions  given 
with  the  furnace.  In  frosty  weather  the  fires  should  be  kept  alight 
night  and  day.  It  is  a  good  plan  to  keep  a  small  fire  up  during  the 
winter  vacation.  The  inlet  valves  for  cold  air  should  be  shut  at  night 
during  cold  weather.  Anything  wrong  should  be  attended  to  at  once, 
as  a  large  subsequent  expenditure  is  often  saved  by  prompt  attention. 
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CHAPTER    XV. 

General  Description — The  Authorities  dealing  with  Elementary  Education — Their  Powers 
and  Duties — Different  kinds  of  Schools  under  the  Board  of  Education — Schools 
under  the  Home  Office  and  the  Local  Government  Board — Industrial  Schools — 
Reformatories — Poor  Law  Schools  — Regimental  and  Naval  Schools — Meaning  of 
Public  Elementary  Schools — Teachers,  various  Grades — Mixed  Schools — Income 
available  for  Elementary  Education. 

THE  elementary  education  in  this  country  is  under  the  control  and 
general  supervision  of  the  Board  of  Education,*  and  is  carried  on  in 
some  30,000  schools,  consisting  of  the  Public  Elementary  and  Higher 
Elementary  Schools  ;  schools  for  children  who  are  deaf,  dumb,  epileptic, 
or  otherwise  defective  mentally  or  physically  ;  buildings  for  special 
instruction,  such  as  cookery  and  manual  training,  laundry  work  and 
domestic  economy  ;  and  other  schools  or  institutions  which,  though  not 
receiving  grants,  are  inspected  by  the  Government  and  certified  as 
efficient. t 

The  authority  of  the  Board  is  due  to  its  discretionary  powers  in 
awarding  or  withholding  the  Government  money,  since  every  school, 
in  order  to  earn  its  annual  grant,  has  to  be  carried  on  in  accordance 
with  the  "  Code  of  Regulations"  issued  yearly  by  the  Board  of  Educa- 
tion, subject  to  such  inspection  by  His  Majesty's  Inspectors  as  the 
Board  may  think  fit,  and  further,  to  satisfy  the  requirements  of  the 
Board  with  regard  to  its  buildings,  equipment,  and  the  number  of 
children  accommodated. 

The  actual  work  of  administering  the  work  of  education  is  entrusted 


*  For  the  constitution  and  powers  of  the  Board  of  Education,  see  ante,  p.  13. 

t  The  advantage  to  a  private  school  of  being  inspected  and  certified  as  efficient  lies 
in  the  fact  that  the  children  attending  are  considered  to  be  undergoing  suitable  instruction 
in  accordance  with  the  law  as  to  compulsory  attendance  at  school. 
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to  the  bodies  created  by  the  Act  of  1902,*  and  known  as  the  Local 
Education  Authorities.  The  Act  provides  that  School  Boards  and 
School  Attendance  Committees  shall  be  abolished.  Their  powers  and 
duties  are  taken  over  by  the  County  Councils,  the  County  Borough 
Councils,  the  Councils  of  non -county  Boroughs  with  a  population  of 
over  10,000,  and  the  Councils  of  Urban  Districts  with  a  population  of 
over  20,000  ;  each  of  these,  as  far  as  elementary  education  is  concerned, 
becomes  the  Local  Education  Authority  for  its  own  area.  The  con- 
stitution and  powers  of  these  Authorities  has  been  already  described 
generally. f  Their  special  duties  with  regard  to  elementary  education 
may  be  stated  here. 

They  have  had  to  take  over  all  the  duties  and  obligations  of  the 
late  School  Boards,  but  in  addition  to  this  they  are  responsible  for  the 
secular  education  in  all  the  Public  Elementary  Schools  in  their  district, 
and  are  bound  to  maintain  and  keep  efficient  all  the  Public  Elementary 
Schools  which  are  necessary,  and  to  control  all  expenditure,  except  of 
course  that  for  which  managers  of  Voluntary  Schools  are  themselves 
responsible,  such  as  structural  improvements,  £c.  This  puts  the 
Voluntary  Schools  upon  the  same  footing  as  the  old  School  Board 
schools  as  regards  current  expenses  of  maintenance.  The  two  kinds 
of  schools  are  described  in  the  Act  as  "  Schools  not  provided  by  the 
Local  Authority,"  and  "Schools  provided  by  the  Local  Authority;" 
they  are  now  usually  known  as  "Non-provided"  or  "Voluntary  Schools," 
and  "  Provided  "  or  "  Council  Schools."  The  main  difference  between 
the  two  lies  in  the  different  method  of  appointing  managers;  the  fact 
that  in  the  Voluntary  Schools  denominational  religious  teaching  may, 
subject  to  the  conscience  clause,  be  given  ;  and  that  in  these  schools 
the  cost  of  all  repairs  and  necessary  alterations  (except  those  due  to  fair 
wear  and  tear  caused  by  its  use  as  a  school)  must  be  met  by  the 
managers.  The  further  points  affecting  the  duties  and  powers  of  the 
managers  of  the  two  kinds  of  schools  can  be  seen  by  a  reference  to  the 
Act.  which  is  printed  in  full  in  the  Appendix. 

In  addition  to  the  schools  that  are  under  the  control  of  the  Board 
of  Education  there  are  a  certain  number  of  institutions  giving  ele- 
mentary education  that  come  under  the  jurisdiction  of  the  Home  Office 
and  the  Local  Government  Board. 

The  Home  Office  comes  in  contact  with  elementary  education  as 
the  Authority  dealing  with  penal  organisation,  and  consequently  is  con- 

*  See  p.  13. 

t  For  full  text,  see  Appendix,  p.  514  et  seq. 
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cerned  with  the  children  sent  to  the  Reformatories  and  Industrial 
Schools  ;  it  plays,  again,  an  important  part  by  its  power  of  regulating 
the  hours  and  conditions  of  children  employed  in  factories  and  mines. 

Reformatories  are  schools  to  which  are  sent  children  up  to  the  age 
of  sixteen  who  have  been  convicted  of  an  offence  punishable  with 
penal  servitude  or  imprisonment,  and  such  children  must  not  have 
served  a  previous  time  in  prison. 

Industrial  Schools  are  for  children  up  to  the  age  of  fourteen 
who  may  not  have  actually  committed  an  offence,  but  who,  if  left  in 
their  circumstances  and  surroundings,  are  likely  to  become  criminal  ; 
that  is  to  say,  the  Reformatory  Schools  are  for  actual,  the  Industrial 
Schools  for  potential  delinquents,  the  children  in  the  former  being  on 
an  average  three  years  older  than  those  in  the  latter.  To  these  schools 
also  may  be  sent  children  who  are  incorrigible  truants,  or  those  who 
are  beyond  the  control  of  their  parents. 

Day  Industrial  Schools  were  a  further  development  of  the  Industrial 
School  Act  of  1876.  These  are  schools  to  which  can  be  sent  children 
of  parents  who  habitually  and  without  reasonable  excuse  neglect  to 
provide  for  their  proper  education,  or  those  children  who  will  not  go  to 
school  even  when  sent  by  their  parents.  At  these  schools  the  children 
are  compelled  to  attend  daily,  the  school  being  simply  an  ordinary  Ele- 
mentary School,  with  rather  a  greater  attention  paid  to  industrial 
training.  In  case  of  non-attendance  the  absentee  is  at  once  sent  for. 
There  are  only  about  twenty  of  these  schools  at  present  in  operation, 
but  the  marked  success  of  the  system  is  such  that  an  increase  in  the 
number  is  probable. 

Under  the  Local  Government  Board  come  the  Poor  Law  Schools, 
to  which  pauper  children  are  sent  by  the  Guardians.  Large  numbers 
of  such  children,  either  from  the  workhouse  or  when  boarded  out,  or  of 
parents  in  receipt  of  outdoor  relief,  attend  the  Public  Elementary 
Schools.  A  certain  number  of  Poor  Law  Unions  in  London  and 
large  centres  of  population  have  established  large  Boarding  Schools 
for  pauper  children  known  as  "District"  or  "Poor  Law  Schools," 
situated  as  a  rule  in  the  country  outside  and  often  at  a  considerable 
distance  from  the  area  covered  by  the  Union.* 

The  Regimental  Schools  come  under  the  control  of  the  Com- 
mander-in-Chief,  and  in  them  are  taught  the  children  of  the  soldiers, 
and  also  any  men  that  are  particularly  backward. 

Similarly,  there  are   the   Naval  Schools  under   the    Lords  of  the 

*  A  large  amount  of  valuable  information  in  regard  to  such  schools  will  be  found  in 
"Children  under  the  Poor  Law,"  Sir  W.  Chance,  Bart.,  1897. 
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Admiralty,  and  there  are  also  seven  home  training  ships  with  some 
2,500  boys,  the  education  on  which  comes  up  to  about  Standard  VI. 
of  the  requirements  of  the  Board  of  Education,  with  an  advanced  class 
for  algebra,  trigonometry,  and  navigation. 

A  sum  of  money  is  granted  annually  by  Parliament  for  public 
education  in  England  and  Wales,  the  object  of  which  grant  is  to  aid  in 
maintaining  the  Public  Elementary  Schools  and  the  Training  Colleges 
for  Teachers. 

An  Elementary  School  for  this  purpose  means  a  school  or  depart- 
ment of  a  school  at  which  elementary  education  is  the  principal  part  of 
the  education  given,  and  one  at  which  the  ordinary  payments  for 
instruction  do  not  exceed  ninepence  a  week. 

The  name  Public  Elementary  School  implies  that  the  children 
shall  be  perfectly  free  in  regard  to  religious  instruction,  being  at  liberty 
to  be  away  from  school  if  there  is  any  day  specially  set  apart  for 
religious  observance  by  the  body  to  which  their  parents  belong ;  the 
religious  instruction  being  placed  at  the  beginning  or  end  of  the  day's 
work,  so  that  any  children  whose  parents  so  desire  it  can  be  withdrawn 
from  such  instruction  without  detriment  to  their  other  work.  The 
school  must  also  be  open  at  all  times  to  the  inspection  of  any  Govern- 
ment Inspector. 

The  age  at  which  attendance  is  reckoned  for  the  purpose  of  the 
grant  is  above  three  years  and  below  fourteen.  Attendance  is  not, 
however,  compulsory  before  the  age  of  five  years. 

The  actual  control  and  management  of  the  school  is  in  the  hands 
of  the  Local  Education  Authorities  as  described  above,  who  are  directly 
responsible  to  the  Hoard  of  Education  for  the  adequate  support,  efficient 
management,  and  the  supply  of  necessary  schools  within  their  area. 
They  have  a  large  freedom  as  regards  delegation  of  powers,  and  except 
that  of  raising  money  may  depute  any  or  all  of  their  powers  to  suitable 
committees,  and  through  them  to  bodies  of  managers  for  single  schools 
or  groups  of  schools,  appointing  to  the  case  of  schools  not  provided  by 
themselves  one-third  of  the  managers. 

The  number  of  the  teachers  is  intimately  connected  with  that  of  the 
plan  of  the  school  building.  It  is  laid  down  in  the  Code,  that,  in  con- 
sidering the  sufficiency  and  suitability  of  the  staff,  the  Board  will,  among 
other  points,  take  into  consideration  the  arrangement  of  the  premises. 
A  badly  arranged  school,  with  the  class-rooms  of  an  inconvenient  size, 
either  means  an  unnecessary  excess  of  teaching  power  if  the  class- 
rooms are  too  small  to  be  capable  of  holding  a  class  of  the  full  size  for 
which  one  teacher  is  recognised,  or,  on  the  other  hand,  and  perhaps 
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more  commonly,  making  it  necessary  to  have  a  class  far  too  large  for 
one  teacher  if  the  building  is  to  hold  the  full  complement  of  children 
for  whom  it  is  supposed  to  have  accommodation. 

It  is  important  that  an  architect  who  has  to  do  with  Elementary 
Schools  should  have  a  clear  idea  of  the  different  classes  of  teachers,  and 
the  number  of  children  for  which  they  are  severally  recognised  by  the 
Board  of  Education. 

The  subject  of  teachers  in  the  Elementary  Schools  is  rather  a 
complicated  one,  owing  to  the  various  plans  by  which  older  pupils  and 
teachers  in  training  known  as  pupil  teachers  assist  in  the  regular 
teaching  work  of  the  school  while  themselves  still  undergoing  instruc- 
tion. There  have  been  a  large  number  of  forms  of  organisation  tried 
in  the  Elementary  Schools  of  this  country,  from  the  system  of  Bell 
and  Lancaster,  in  which  one  duly  qualified  teacher  was  considered  able 
to  manage  a  school  of  1,000,  assisted  only  by  monitors  and  elder  pupils, 
but  little  removed  either  in  age  or  attainments  from  the  children  they 
were  supposed  to  be  teaching,  up  to  the  complete  class-room  system 
where  each  form  not  only  has  a  class-room  to  itself,  but  a  duly  certified 
teacher  in  charge,  as  in  the  German  Schools.  These  different  schemes  of 
organisation  are  treated  in  more  detail  when  considering  the  best  form 
of  building  adapted  to  them. 

The  general  tendency  now  is  in  the  direction  of  employing  only 
fully  qualified  teachers,  with  a  separate  class-room  for  every  class,  pupil 
teachers  being  regarded  more  from  the  point  of  view  of  the  training 
that  they  are  getting  in  the  art  of  teaching  than  as  an  actually  useful 
part  of  the  staff. 

The  various  teachers  and  the  number  for  which  they  are  supposed 
to  count  is  as  follows  : — 

Average  Attendance. 

The  Head  Teacher  50 
Each  Certificated  Assistant  Teacher  60 
Each  Assistant  Teacher — uncertificatcd  or  provision- 
ally certificated  45 
Each  Supplementary  Teacher  -  30 
Each  Provisional  Assistant  Teacher  30 
Each  Pupil  Teacher  30 
Each  Probationer  20 

The  schools  are  divided  into  (i)  the  Infant  School  ;  (2)  the  school 
for  older  scholars.  This  may  be  again  divided  into  separate  depart- 
ments for  boys  and  girls,  or  the  two  sexes  may  be  taught  together,  in 
which  case  the  school  is  known  as  a  "  Mixed  School."  When  a  Mixed 
School  is  large  it  is  not  uncommon  to  find  it  divided  into  a  Junior  and 
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Senior  mixed,  or  sometimes  it  is  found  convenient  if  a  school  is  so  large 
as  to  make  these  two  departments  unwieldly,  to  have  a  school  of  four 
departments,  as — Infants,  Junior  mixed,  Senior  boys,  Senior  girls,  or 
the  Juniors  may  be  separated  with  a  mixed  Senior  department.  It  is 
of  course  necessary  for  an  architect,  if  he  is  to  make  a  satisfactory  plan, 
to  understand  clearly  at  the  outset  the  method  of  organisation  that 
is  proposed,  in  order  to  provide  the  requisite  entrances,  cloak-rooms, 
as  well  as  the  arrangement  of  the  hall. 

The  school  above  the  Infant  Department  is  divided  into  seven 
standards,  each  standard  having  a  carefully  defined  limit  of  attainment 
on  a  scale  fixed  by  the  Education  Department. 

There  is  usually  in  the  larger  schools  a  standard  above  the 
seven  regular  divisions  known  as  the  ex-seventh,  in  which  the  work 
done  may  be  much  the  same  as  a  Higher  Grade  School — that  is, 
carrying  on  and  completing  the  elementary  education  of  a  boy  who  is 
willing  to  stay  at  school  for  a  year  or  two  beyond  the  time  of  actual 
compulsory  attendance.  Promotion  from  one  standard  to  another  is 
made  by  the  head  teacher,  but  no  pupil  is  held  to  have  passed  any 
particular  standard  for  the  purpose  of  exemption  from  school  except 
upon  a  special  examination  by  the  Inspector. 

The  law  of  attendance  at  present  in  force  as  to  attendance  at  school 
is  as  follows  : — Kvery  child  between  the  ages  of  five  and  fourteen  must 
attend  regularly  *  some  certified  efficient  school,  unless  he  is  being 
properly  instructed  in  some  other  way  to  the  satisfaction  of  the 
Authorities.  In  the  case  of  deaf  and  dumb  children,  or  those  mentally 
defective,  the  age  of  compulsory  attendance  at  school  is  increased  to 
sixteen  years  with  no  form  of  exemption. 

Children  attending  schools  at  which  the  fees  for  instruction  are 
more  than  ninepence  a  week  do  not  come  within  the  range  of  the  law 
as  to  attendance,  as  such  schools  are  supposed  to  lie  outside  the  sphere 
of  School  Attendance  Acts. 

The  School  Attendance  Act  of  1899  raised  the  minimum  age  of 
exemption  to  twelve  years,  at  the  same  time  raising  the  standard 
required  to  obtain  exemption,  so  that  now  no  child  may  leave  school 
before  the  age  of  fourteen,  unless  being  over  twelve  years  old  they 
have  passed  the  seventh  standard  at  a  special  examination  by  the 
Inspector.  This  makes  it  difficult  for  any  one  to  get  away  from  school 
much  before  the  age  of  fourteen.  At  the  same  time,  the  old  system  of 
granting  half-time  on  passing  certain  standards  at  the  required  age 
has  been  totally  done  away  with. 

*  i.e.,  ten  times  a  week,  whenever  the  school  is  open. 
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Arrangements  to  ensure  regularity  of  attendance  at  school  are 
made  by  the  School  Boards  for  their  own  districts  ;  the  final  resort 
being  to  summon  the  parents  in  the  Police  Court,  or  before  two  Justices 
of  the  Peace  at  Petty  Sessions,  the  maximum  penalty  being  2os.,  or 
imprisonment  in  case  of  default  of  payment. 

The  income  necessary  for  carrying  on  the  schools  is  provided  by— 

(i.)  The  Government  Grants  :— 

(a)  Education  Grant  for  Day  Schools. 
(6)  Grants  for  Schools  for  the  Blind,  Deaf,  and  Defective 
Children. 

(c)  Education  Grant  for  Evening  Schools. 

(d)  Fee  Grant. 

(e)  Grants  from  the  Home  Office  for  Industrial  Schools. 
(2.)  The  Education  Rate. 

(3.)  Pupils'  Fees. 

(4.)  Voluntary  Subscriptions  :  these  are  now  only  required  as  tar  as 
may  be  necessary  to  build  new  or  add  structurally  to  existing  non- 
provided  schools. 

Having  thus  briefly  reviewed  the  conditions  under  which  the 
elementary  education  of  the  country  is  carried  on,  we  can  now  pass  to 
the  buildings.  These,  in  order  that  the  schools  may  earn  a  grant  from 
the  Government,  have  to  be  erected,  or,  as  far  as  may  be  required, 
altered,  to  the  satisfaction  of  the  Board  of  Education.  In  order  that 
intending  builders  and  their  architects  may  know  their  requirements, 
the  Board  issue  a  list  of  Regulations,*  giving  with  considerable  detail 
the  minimum  that  is  considered  necessary  in  the  building  and  equipping 
of  new  schools,  but  wide  latitude  is  left  as  to  the  actual  planning  and 
arrangement  of  the  buildings. 


*  See  Appendix  A,  where  the  Regulations  are  printed  in  full. 
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DEVELOPMENT  OF  THE   MODERN  TYPE   OF 
ELEMENTARY    SCHOOL. 

Short  Description  of  the  various  Elementary  School  Systems,  leading  up  to  their  present 
Organisation — The  Bell  and  Lancaster  System — Stow's  System — Wesleyan  Schools — 
Pupil  Teacher  System — The  "  Prussian  "  or  Class-room  System — The  "  Ben  Jonson  " 
School — Criticisms  on,  at  the  time — Adoption  of  the  Central  Hall  System — The 
Development  of  the  Modern  Type  of  Elementary  School  Building. 

Bi.FoKi:  passing  on  to  the  consideration  of  the  modern  type  of 
Klementary  School,  it  may  be  of  interest  to  state  shortly  the  various 
steps  which  have  led  to  the  adoption  of  the  present  form  of  building  and 
system  of  teaching.  And  as  so  many  of  the  schools  now  in  use  owe 
their  form  and  arrangement  to  some  system  of  teaching  that  held  sway 
tor  some  time  to  be  replaced  by  another,  it  will  be  necessary  to  consider 
briefly  the  more  important  of  those  methods  which  have  left  their 
mark  in  the  buildings. 

It  was  at  the  end  of  the  eighteenth  century  that  Joseph  Lancaster 
started  his  schools  on  somewhat  similar  lines  to  those  which  had 
already  been  put  on  foot  by  Dr  Bell,  who,  when  in  India,  had  been 
much  impressed  with  the  value  of  mutual  instruction,  that  is  to  say, 
the  instruction  which  pupils  receive  from  their  fellow-pupils ;  his 
idea  being  that  one  who  has  just  learned  a  certain  thing  himself 
will  know  the  difficulties  better,  and  be  more  clearly  able  to 
explain  them  to  another,  and  present  them  in  a  form  more  easily 
intelligible  to  the  learner  from  having  so  recently  conquered  them 
himself.  The  school  was  worked  in  this  manner : — The  master  or 
superintendent  conducted  the  entire  school  through  the  agency  of  the 
scholars  themselves  ;  the  school  was  divided  into  small  classes  of  equal 
proficiency  ;  the  children  were  sometimes  paired  off,  an  inferior  being 
taught  by  a  superior  boy  ;  to  each  class  was  attached  one,  or,  if  the  class 
was  large,  two  teachers,  themselves  boys  but  little  removed  in  age  from 
the  class  they  taught.  The  master  of  the  school  taught  his  monitors 
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and  class  teachers  out  of  school,  doing  little  or  no  actual  teaching 
during  school  hours,  which  indeed  he  could  have  had  but  little  time  for, 
as  one  master  would  have  to  manage  a  school  of  perhaps  a  thousand, 
his  time  being  taken  up  with  supervision,  and  in  stimulating  the  work 
going  on.  The  arrangement  of  the  school  building  was  simple.  It 
consisted  of  one  large  oblong-shaped  schoolroom  (see  Fig.  274),  with 
windows  6  ft.  from  the  floor,  the  floor  being  slightly  inclined  upwards 
from  the  master's  desk  to  the  farthest  end  of  the  room,  where  the 
highest  class  was  placed.  The  master's  desk  was  on  a  platform  2  or 
3  ft.  high.  Fixed  forms  and  desks  occupied  the  middle  of  the  room,  a 
passage  of  5  or  6  ft.  being  left  between  the  ends  of  the  forms  and  the 
walls,  in  which  space  the  children  formed  semicircles  for  reading. 

The  advantages  and  disadvantages  of  the  system  are  thus  summed 
up  by  Mr  J.  H.  Cowham.*  It  was  cheap,  and  brought  some  form  of 
education  within  the  reach  of  all  ;  the  numerous  classes  allowed  a  rapid 
promotion  of  clever  children  ;  all  were  working 
under  direction  instead  of  being  left  to  themselves 
as  in  the  old  system,  and,  provided  there  was  a 
good  supply  of  superior  children,  it  worked  well  as 
far  as  regards  the  young  children.  At  the  same 
time  the  teaching  was  mechanical  and  uninspiring. 
In  order  to  provide  some  incentive  to  work,  it 
was  necessary  to  have  a  very  elaborate  system 
of  rewards  and  punishments.  While  all  in  the 
school  received  some  education,  few  became  really 
efficient.  Finally,  there  was  a  natural  objection  on  the  part  of  the 
parents  either  to  their  children  spending  all  their  time  teaching,  or  to  their 
being  taught  by  their  schoolfellows.  Bell  and  Lancaster  themselves, 
however,  regarded  their  schemes  with  extraordinary  enthusiasm,  looking 
upon  themselves  almost  as  prophets,  and  foreseeing  the  day  when  this 
system  should  be  in  use  throughout  the  world.  +  It  soon,  however, 
became  apparent  that  although  the  monitorial  system  had  some 
advantages,  the  greatest  perhaps  being  that  of  cheapness,  the  results 
of  the  system  could  not  be  considered  satisfactory.  It  was  pointed  out 
by  Stow,  who  instituted  the  form  of  school  known  as  the  Glasgow  or 
Training  School  in  1826,  that  while  monitors  may  be  able  to  teach 
facts  which  they  have  learned  according  to  the  rote  system,  such  as 
the  sounds  and  names  of  the  letters  or  words,  they  cannot  work  the 


274.  A  L.AN'CASTERIAN 
SCHOOL. 


*  School  Organisation.      1896. 

t  Educational  Aims  and  Methods,  Sir  J.  Fitch. 
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facts  into  the  minds  of  their  classes,  they  do  not  possess  the  requisite 
authority,  nor  can  they  give  any  moral  training.  The  main  idea  of 
Stow's  system  was : — The  employment  of  skilled  teachers  whose  in- 
fluence over  the  children  should  be  direct  and  continuous  ;  they  were 
to  be  with  the  children  in  the  playground,  or,  as  he  called  it,  the 
uncovered  schoolroom,  and  incidents  observed  there  were  used  as 
illustrations  or  examples  for  the  purpose  of  moral  training. 

In  teaching,  the  main  object  was  to  induce  the  children  to  think 
and  acquire  knowledge  for  themselves  instead  of  being  told.  Great 
pains  were  taken  by  fitting  up  the  playground  with  apparatus  and 
by  systematic  drill  to  ensure  the  physical  development  of  the 
children.  It  was  his  condemnation  of  the  system  of  monitors  and 
demand  for  skilled  and  trained  teachers  which  led  the  way  to  the 
pupil  teacher  system,  which  was  then  devised  in  order  to  provide 
proper  training  of  skilled  teachers,  and  a  means  whereby  they  could 

be  obtained.  A  school  planned 
on  Stow's  system  was  arranged 
as  follows  (see  Fig.  275)  :— 
At  one  end  of  the  large  school- 
room was  a  gallery.  Owing 
to  the  necessity  of  complete 
supervision.  Stow  regarded 
this  as  indispensable.  This 
gallery  was  large  enough  to 
accommodate  at  least  two-thirds  of  the  school.  There  was  an  open 
floor  space  having  about  twice  the  area  of  the  gallery.  There  were 
two  long  desks  at  each  side  of  the  door  to  accommodate  the  children 
who  could  be  drafted  off  there  for  writing,  and  at  the  opposite  end 
of  the  schoolroom  to  the  gallery  were  one  or  two  class-rooms,  each  of 
which  also  had  a  gallery. 

These  arrangements  were  usually  adhered  to,  although  of  course 
various  modifications  were  made.  The  schools  were  graded  with 
Senior.  Junior,  and  Infant  Departments,  boys  and  girls  being 
taught  together.  The  \Vesleyan  Schools  were  usually  arranged 
on  this  plan,  with  gallery  of  proportionately  much  greater  size,  but 
these  schools  were  built  quite  as  much  with  a  view  to  their  use  as 
Sunday  Schools  as  for  ordinary  work.  For  the  satisfactory  working 
of  this  plan  a  large  number  of  pupils  were  required  in  order  to  allow 
of  proper  grading. 

The  pupil  teacher  system  as  now  in  vogue  is  a  development  of 
the  preceding  system.  It  accepts  from  the  monitorial  system  the  plan 
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275.  A  SCHOOL  ox  STOW'S  SYSTEM. 
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of  taking  the  pupil  teacher  from  the  ranks  of  his  fellow-pupils,  but 
there  the  resemblance  ends.  The  pupil  teacher  is  not  allowed  to 
teach  until  the  age  of  fifteen,  and  then  only  after  a  certain  exami- 
nation has  been  passed.  The  pupil  teacher  is  paid  for  his  or  her 
services,  and  is  prob- 
ably preparing  for  a 
teaching  career,  learn- 
ing the  art  of  teaching 

as    a    means    of  liveli-     p Q] [Q [Q [fj      H] [[] [Q Q] [J]      pEEIDLD 
hood,  instead  of,  as  in    •yi  rn  m  m  rn 
the     old     Lancasterian 
system,    merely   under- 
taking it  as  a  temporary 
and     unpaid     employ- 
ment.     In    schools  ar- 
ranged   on    the    pupil 

teacher  system  it  is  usual  to  find  long  narrow  class-rooms  in  which 
blocks  of  desks  can  be  either  screened  by  curtain  or  other  forms  of  par- 
tition, or  left  open  (see  Figs.  276,  277),  so  that  the  master  can  effectu- 
ally supervise  all  the  work  going  on.  It  was  a  very  common  plan  to 


276.  A  SCHOOLROOM  ON  THE  PUPIL  TEACHER  SYSTEM. 
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277.  SCHOOL  ARRANGED  ON  THE  PUPIL  TEACHER 
SYSTEM.     Classes  divided  by  curtains. 


278.  A  VILLAGE  SCHOOL  ABOUT 
1840. 


have  an  L-shaped  room,  with  perhaps  a  class-room  containing  a  gallery 
at  one  end.  The  school  then  would  be  arranged  somewhat  on  the 
lines  of  Fig.  277.  Fig.  278  *  shows  a  plan  of  a  Country  School  in  the 


From  Designs  for  Schools.     H.  E.  Kendall.     1847. 
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early  part  of  last  century,  arranged  for  one  master  assisted  by  pupil 
teachers  who  would  take  their  forms  in  small  groups.  But  even  as  late 
as  1870  school  building  had  not  got  beyond  the  point  of  a  large  school- 
room, divided  sometimes  with  curtains,  and  with  one  or  perhaps  two 
class-rooms.  In  187 1  *  the  London  School  Board  determined  to 
obtain  information  about  the  Prussian  plan  of  school  building,  and  to 
see  whether  such  a  system  would  be  applicable  to  London.  Finally, 
after  much  argument,  and  apparently  with  considerable  misgivings, 
the  Board  determined  to  build  a  school  on  the  following  conditions  :— 
That  the  two  departments  above  the  Infant  School,  viz.,  the  older  boys 
and  girls,  should  be  divided  into  classes  of  not  more  than  80  each, 
and  that  a  separate  teacher  for  each  class  should  be  provided,  the 


279-  THK  BKX  JONSON  SCHOOL.     Built  in  1872. 

T.  Roger  Smith,  Architect. 

general  schoolroom  (centre  hall)  being  available  for  one  class.  The 
accommodation  to  be  provided  for  the  school  was  very  greatly  in 
advance  of  any  previous  building.  One  of  the  class-rooms  was  to  have 
a  top  light,  so  that  it  should  be  available  for  drawing.  Further,  each 
department  was  to  have  proper  accommodation  for  the  teaching  staff. 

There  was  a  competition  in  which  twelve  architects  took  part. 
The  design  sent  in  by  the  late  Professor  T.  Roger  Smith  was  judged 
to  be  the  best,  and  the  result  was  the  school  now  known  as  the  "  Ben 
Jonson"  School  in  Stepney.  This  is  a  most  interesting  school,  especi- 
ally in  view  of  its  date. 

*  T.  H.  Spalding,  The  Work  of  the  London  School  Board,  pp.  63  to  68. 
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On  looking  at  the  plan  of  this  school  (Fig.  279)  it  will  be  at 
once  seen  what  a  very  great  advance  it  was  on  any  previous  building, 
the  general  scheme  of  the  plan  being  very  closely  on  the  lines  of  the 
type  of  school  now  usually  built  by  the  London  School  Board,  i.e.,  with 
all  the  class-rooms  opening  off  a  central  hall.  The  rooms  are  in  nearly 
all  cases  lit  from  the  left  side,  two  being  lit  from  the  back  only.  The 
lighting  would,  however,  hardly  be  considered  sufficient  when  judged 
by  modern  standards,  but  the  whole  arrangement  of  the  building  is 
admirable.  The  system  of  arranging  for  the  accommodation  of  the 
teachers  on  mezzanine  floors — a  plan  now  usually  adopted — is  here 
found  for  the  first  time.  Curiously  enough,  this  school  found  so  little 
favour  at  the  time  it  was  erected  that  it  was  considered  to  be  a  failure, 
and  no  similar  buildings  were  erected  for  a  considerable  time.  Mr 
Robson  in  his  book  on  School  Architecture  in  1874  came  to  the  con- 
clusion that  the  plan  of  this  building  was  unsuitable  for  an  Elementary 
School  chiefly  on  the  ground  of  its  great  size,  saying  that  the  gathering 
of  a  large  aggregation  of  children  into  one  building  was  condemned 
by  the  experience  of  all  Europe  ;  secondly,  on  the  comparative  useless- 
ness  of  the  hall  ;  *  and  thirdly,  on  the  great  expense  involved  in  such  a 
system  of  class  division.  These  objections  have  not  been  supported  by 
subsequent  experience,  nor  is  it,  at  all  events  at  the  present  clay,  the 
fact  that  the  feeling  of  Europe  is  against  large  schools.  In  Germany, 
for  example,  it  is  quite  common  to  find  schools  of  2,000  or  more.  It  is 
curious  to  note  that  this  school,  though  condemned  as  a  failure  in  1873, 
is  practically  the  prototype  of  the  modern  Hoard  School,  and  that, 
although  one  of  the  strongest  objections  to  it  at  the  time  was  its  great 
size,  it  has  been  twice  added  to  since. 

The  School  Board  having  decided  that  their  experiment  was  not 
a  success,  gave  up  the  idea  for  the  time  of  having  separate  rooms  for 
each  class  as  a  general  rule,  and  proceeded  further  to  elaborate  the 
pupil  teacher  system.  This  required  a  building  with  long  narrow  rooms 
in  which  a  number  of  classes  could  be  placed  ;  a  type  of  plan  which  is 
peculiar  to  this  country  (see  above,  Figs.  254,  255).  After  this  time 
the  influence  of  the  German  system  of  school  planning  can  be  very 
strongly  traced,  and,  as  the  hall  or  large  schoolroom  not  used  for 
regular  teaching  had  been  settled  to  be  a  great  waste  of  space,  a 
very  large  number  of  schools  were  erected  on  the  principle  of  the 


*  It  is  only  right  to  note  that  Mr  Robson,  when  writing  on  the  subject  some  years 
later,  expresses  the  opinion  that  the  central  hall  is  indispensable,  and  gives  the  best  form 
of  plan  for  a  school.  "  The  Planning  of  Schools,"  The  Builder,  February  1888. 
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corridor  with  rooms  opening  off  it  (see  Fig.  280).  The  schools 
about  this  date  show  a  curious  medley  of  plans,  being  apparently  to 
a  large  extent  attempts  to  combine  the  English  and  German  types. 
See  Fig.  281,  which  shows  the  reversion  from  the  "  Ben  Jonson"  type 

of  school  to  that  of  the  large  class-room 
taking  80  to  100  children.  However,  the 
tendency  in  all  the  various  forms  which  the 
schools  took  at  this  time  was  in  the  direction 
of  increasing  the  number  of  class-rooms  and 
in  widening  the  corridor,  which  was  evidently 
found  very  useful  in  the  discipline  of  the  school  for  forming  up  the 
children  at  dismissal,  &c.  Fig.  282  shows  a  school  in  which  the  corridor 
has  become  of  considerable  width,  and  nothing  but  a  small  increase  in 
size  is  required,  as  in  Fig.  283,  built  a  few  years  later,  for  the  corridor  to 
become  a  hall.  This  school,  built  in  1882,  is  practically  a  reversion  to 
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the  "  Hen  Jonson"  type  of  plan,  and,  with  a  few  minor  alterations,  has 
continued  as  the  form  in  which  the  London  Board  Schools  are  built  to 
the  present  time  (see  Figs.  284,  285).  It  was  not,  however,  adopted  for 
all  schools  immediately,  and  many  schools  were  still  built  of  various 
forms  :  but  after  this  year,  1882,  the  hall  or  large  schoolroom  always 
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284.  THE  BEN  JONSON  SCHOOL.     285.  CULLODEN  STREET  SCHOOL. 

1872.  A  Modern  Board  School.      1900. 

appears,  whatever  type  of  plan  is  used,  provided  of  course  that  the 
site  will  allow  room  for  it.  The  series  Figs.  286-288  show  another 
form  of  plan — a  corridor  with  class-rooms  opening  off  it,  also  commonly 
found  in  German  Schools.  This  again  naturally  widens  into  a  hall.  The 
form  in  Fig.  288  is  that  which  was  adopted  ten  years  later  for  the  Hugh 
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Myddleton  School  (Fig.  289).  It  is  interesting  to  compare  Fig.  287 
with  a  recently  erected  school  in  Manchester,  which  is  merely  the  same 
idea  on  a  larger  scale.  Fig.  290  shows  another  way  in  which  a  hall 
with  class-rooms  opening  off  it  on  all  four  sides  would  arise,  for  in  the 
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case  of  a  school  (as  Fig.  290)  built  round  an  area  it  merely  requires 
covering  in  to  form  a  central  hall,  as  in  Fig.  288.  The  form  of  school 
arrived  at  in  1882,  and  practically  adopted  for  the  London  Schools 
during  the  next  few  years,  has  remained  in  vogue  since  that  time  with 
practically  no  alteration  except  in  the  direction  of  better  lighting,  small 


bo 

60 

60 

60 

j  t 

3 

70- 


6°      6o 


76 


60  I    60  ;     60  I  6t> 


60  .    60    -.    60   .   60 
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improvements  in  detail,  and  more  careful  graduation  in  the  size  of 
classes  ;  and  for  schools  organised  as  the  London  Elementary  Schools 
are  it  is  not  easy  to  see  in  which  direction  improvements  are  to  be 
looked  for,  as  far  as  the  general  scheme  of  the  building  is  concerned. 

The  above  diagram  plans  are  taken  from  the  Report  of  the  School  Management 
Committee  of  the  London  School  Board. 
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CHAPTER   XVII. 
ELEMENTARY   SCHOOL    BUILDINGS. 

General  Considerations — New  Schools — Comparative  Advantages  of  Large  and  Medium- 
sized  Schools — Difference  in  Expense — Number  of  Class-rooms  required — Varia- 
tion required  in  the  Size  of  Class-rooms — Mixed  Schools— Proportion  of  Infants 
to  Older  Scholars — Number  of  Storeys — Area  necessary  for  Sites  and  Playgrounds 
—  Figures  of  German  School  Sites — Arrangement  of  Building  on  the  Site — Examples 
-Covered  Playshcds — The  Hall  or  Assembly-room — Position  of,  in  reference  to 
Class-rooms — ( "loak-rooms — Teachers'  Rooms. 

IT  is  proposed  to  follow  the  method  adopted  in  the  case  of  the 
Secondary  Schools,  that  is,  to  consider  first  certain  points  that  apply 
to  Elementary  Schools  generally,  and,  after  having  described  in  detail 
the  various  parts  and  rooms  that  go  to  make  up  the  school,  to  pass  on 
to  the  question  of  the  planning  of  the  different  types  of  building.  It 
is  easier  in  this  way  to  consider  the  plans  entirely  from  the  point  of 
view  of  arrangement,  by  avoiding  digressions  upon  the  purpose  and 
arrangement  ol  particular  rooms. 

When  the  need  for  a  new  school  arises,  the  first  question  to  be 
settled  is  that  of  the  number  for  which  the  new  building  will  have  to 
provide.  There  are  various  methods  by  which  the  likely  number  of 
children  of  school  age  can  be  predicted  with  more  or  less  accuracy. 
Generally  speaking,  a  fairly  safe  guide  is  to  take  one-sixth  of  the  whole 
population  of  the  district  that  the  school  is  to  serve,  and  subtracting 
from  this  number  one-seventh  for  children  of  a  class  above  that 
attending  the  ordinary  Elementary  School,  more  or  less  according 
to  the  nature  of  the  locality.  Naturally,  the  rate  of  probable  increase 
in  the  district  is  an  important  factor. 

Size  of  the  School.  —  In  very  crowded  districts,  when  the 
population  supplying  the  children  for  the  Elementary  Schools  live  very 
close  together,  it  may  happen  that  one  school,  unless  of  a  very  great 
size,  will  be  insufficient  to  supply  the  want  of  school  places.  The 
question  then  arises  as  to  what  should  be  considered  the  maximum 
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number  of  children   in  one  school,  a  point  upon  which  there  is  con- 
siderable diversity  of  opinion. 

On  the  Continent  little  objection  seems  to  be  felt  to  the  collection 
of  very  large  numbers  of  children  in  one  building,  should  it  happen  to 
be  situated  in  a  thickly  populated  district.  (Apart  from  the  question 
of  increased  chances  of  infection,  there  is  probably  less  objection  in 
the  case  of  a  school  organised  on  the  German  system,  where  each  class 
has  a  tendency  to  be  a  little  school  in  itself.)  In  this  country,  however, 
there  has  been  a  growing  feeling  that  these  large  schools  are  not 
altogether  satisfactory.  Although  departments  of  five  and  six  hundred 
or  more  show  excellent  educational  result,  and  are  undoubtedly  a  great 
economy  both  in  initial  cost  and  maintenance,  yet  there  is,  it  is  asserted, 
a  tendency  to  routine  and  discipline  almost  military,  the  Headmaster 
can  have  little  personal  knowledge  of  so  great  a  number  of  children, 
and  so,  by  treating  them  in  masses  rather  than  as  individuals,  cannot 
exercise  upon  them  that  personal  influence  upon  which  the  real  success 
of  a  school  ultimately  depends. 

So  strongly  has  this  been  felt  that  the  Board  of  Education  laid 
down  in  a  recent  issue  of  their  rules  for  building  the  desirable  number 
of  children  in  a  department  under  one  head  teacher  to  be  360,  and  that 
under  no  circumstances  ought  the  number  to  exceed  400. 

This  practically  limits  the  size  of  a  school  of  three  departments  to 
something  between  i, 080  and  1,200,  though  the  number  can  of  course 
be  increased  by  adding  a  fourth  department.  Natural!}-,  this  policy  of 
limitation  in  the  size  of  schools  is  one  that  is  popular  with  the  teaching 
profession,  as  the  number  of  head  places  is  thereby  increased,  with  the 
drawback,  however,  that  there  is  a  corresponding  diminution  in  the 
number  of  the  more  important  posts. 

It  should  be  noted  that  this  limitation  is  rather  in  the  nature  of  a 
suggestion  than  an  absolute  requirement,  so  that  any  cases  in  which 
a  large  department  seemed  particularly  desirable  would  no  doubt  be 
considered  on  their  merits. 

It  is  one  of  the  objections  brought  against  the  limitation  to  size  of 
a  department  that  it  runs  counter  to  a  form  of  school  organisation,  that 
has  many  strong  advocates,  consisting  of  a  mixed  department  of  700 
or  800  to  1,000,  having  a  head  teacher  aided  by  one  or  more  principal 
assistant  teachers. 

The  late  School  Board  for  London  came  to  the  conclusion  that 
1,548,  in  three  equal  departments  of  516,  was  the  most  satisfactory  size 
for  a  large  school. 

There    is    probably    little    doubt    of    the    increased    educational 
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efficiency  of  the  rather  smaller  school,  but  to  build  for  i.ooo  instead 
of  1,500  means  five  buildings  in  the  place  of  three,  and  represents 
an  increase  of  expenditure,  in  sites,  building,  and  maintenance,  of 
something  like  1 5  per  cent. 

As  far  as  the  question  is  affected  by  purely  architectural  considera- 
tions, there  is  something  to  be  said  for  the  medium-sized  school ;  the 
possibility  of  making  all  the  class-rooms  open  off  a  central  hall  is  hardly 
feasible  for  more  than  seven  or  eight  separate  rooms,  unless  the  hall  be 
made  of  an  unnecessarily  large  size.  The  extra  class-rooms  have  to  be 
arranged  opening  off  a  corridor  at  each  end  of  the  hall,  and  this  causes 
some  loss  of  easy  supervision.  But  this  objection  is  not  a  strong  one, 
and  from  the  point  of  view  of  buildings  alone  there  is  little  to  be  said 
against  the  Ian  re  school. 


Number  of  Class-rooms  required. — This  is  a  question  that  is 
apt  to  receive  much  less  consideration  than  it  deserves.  It  is  still  quite 
common  to  see  schools  erected  in  which  all  the  class-rooms  are  of  one 
size,  generally  to  take  60  pupils,  while  the  working  number  for  the 
school  is  taken  as  the  sum  of  the  class-rooms.  As  a  matter  of  fact,  of 
course,  the  classes  differ  considerably  in  size,  and  if  the  lower  standards 
are  up  to  60  those  at  the  top  of  the  school  will  be  between  40  and  50. 
The  result  of  making  the  rooms  all  of  one  size  either  entails  waste  of 
accommodation,  or,  it  the  master  is  forced  to  till  his  school  up  to  the  full 
number  of  seats  available,  results  in  unsatisfactory  grading.  This  diffi- 
culty, considerable  in  the  case  of  a  large  school,  becomes  still  more 
marked  in  smaller  buildings  arranged,  say,  with  three  class-rooms  for  60, 
to  provide  for  i  So  children.  There  are  probably  the  usual  seven  standards 
to  be  provided  for,  and  the  problem  how  to  arrange  them  in  three  lots 
of  60  becomes  a  serious  difficulty.  As  a  matter  of  practical  teaching  they 
would  probably  be  divided  into  four  or  five  groups,  and  a  suitable 
building  to  hold  them  would  have  a  long  room  or  schoolroom  in  which 
several  classes  could  be  taught,  with  two  class-rooms  for,  say,  36  and  50. 

It  is  still  not  uncommon  in  the  older  schools  to  find  class-rooms 
capable  of  holding  70  or  80  scholars,  but  it  is  now  recognised  that  a 
teacher  cannot  adequately  deal  with  a  greater  number  than  60,  and  the 
Board  of  Education  do  not  recognise  a  class-room  in  a  new  school  for  a 
larger  number  than  that.  A  class  of  60  is  considered  by  many  to  be 
too  lanre,  and  in  manv  of  the  better  new  schools  there  are  no  class- 

«"»  J 

rooms  built  for  more  than  50,  while  considerable   provision   is  made 
for  classes  of  40. 

The  late  School  Board  for  London  devoted  considerable  attention 
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to  the  most  suitable  and  economical  method  of  grading  their  class-rooms, 
coming  to  the  conclusion  that  a  department  of  516,  which  they  regarded 
as  a  suitable  standard  size,  should  have  one  class  for  60,  four  for  56, 
four  for  48,  and  one  for  40. 

The  fact  that  there  are  seven  standards  in  an  ordinary  Elementary 
School  should  be  carefully  borne  in  mind  by  an  architect  in  order  that 
adequate  provision  may  be  made. 

One  result  of  the  recent  opinion  of  the  Board  of  Education  as  to 
a  suitable  size  for  a  department  being  360,  coupled  with  the  rule  that 
no  class  may  exceed  60,  has  been  the  production  of  schools  with  six 
class-rooms  for  60,  an  arrangement  that  does  not  form  a  convenient 
school.  There  should  be  for  about  360  children  at  least  seven  class-rooms, 
which  might  conveniently  be  graded  as  follows  :— 

or  i   for  40  > 

2  f°r    4°    )  2       „       5° 

2  "  f ,-  36°.     2  ;;  56  /  373. 

3  "    6o  )  2    "    60  ' 

The  requirements  of  a  particular  locality  and  arrangement  of 
schools  in  the  district  may  render  some  quite  different  proportions 
desirable,  but  the  necessity  of  providing  a  class-room  for  each  standard 
as  soon  as  the  numbers  are  near  300  should  be  remembered. 

Mixed  Schools. — The  plan  of  the  school  will  depend  of  course 
to  a  large  extent  upon  whether  the  school  is  a  "  mixed,"  i.e.,  both  sexes 
taught  together,  or  whether  it  is  organised  in  two  separate  departments 
for  boys  and  girls. 

Mixed  schools  are  often  divided  into  Senior  mixed  and  Junior 
mixed,  the  two  departments  being  separated  either  on  different  floors 
or  in  separate  parts  of  the  building.  In  such  cases  it  will  be  necessary  to 
supply  four  sets  of  entrances  and  cloak-rooms,  as  each  department  must 
have  separate  entrances  for  the  sexes. 

The  hall  is  either  arranged  for  each  department,  or,  as  is  often 
done,  one  large  hall  serves  for  the  entire  school,  as  for  example  in 

Fig-  339- 

In  large  schools  where  there  are  sufficient  numbers  to  secure  proper 

grading,  as  far  as  ease  of  organisation  and  economy  in  building  and  staff 
are  concerned,  there  is  little  difference  between  mixed  or  separate 
departments,  but  in  the  case  of  small  schools  the  combination  of  the 
two  departments  of  the  upper  school  certainly  adds  very  considerably  both 
to  the  efficiency  of  the  work  and  economy  in  cost  and  maintenance. 
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The  educational  aspects  of  teaching  the  two  sexes  together  hardly 
concern  us  here.  Head  Teachers  of  mixed  schools  generally  speak 
highly  of  the  plan.  It  is  universal  in  America,  about  evenly  divided 
in  this  country,  London  rather  favouring  separate  departments.  In 
Germany,  except  in  schools  so  small  as  to  have  only  one  room,  the 
sexes  are  not  taught  together. 

Proportion  of  Infants  to  Older  Scholars. — The  relative 
proportion  between  the  Infant  Department  and  the  Senior  School  is 
variously  laid  down  by  different  writers.  Mr  Robson  *  suggests  that 
of  1,040  children  there  would  be  400  in  the  Infant  Department  and 
320  in  the  Boys'  and  Girls'  respectively.  The  common  system  is 
to  make  the  three  departments  equal,  for  while  the  Infant  School 
combines  both  girls  and  boys,  and  so  apparently  should  be  much 
larger,  yet,  as  the  time  spent  in  the  Infant  School  is  just  about 
half  that  spent  in  the  older  school,  the  numbers  should  be  equalised. 
But  it  should  be  remembered  that,  if  the  school  is  situated  in  a  poor 
quarter,  a  large  number  of  parents  will  send  their  children  to  school 
at  three,  the  earliest  age  allowed,  in  order  to  be  relieved  of  them,  while 
they  themselves  go  out  to  work.  In  fact,  in  many  schools  there  is  a 
special  room  "*"  called  the  babies'  room,  which  is  practically  a  creche  for 
the  convenience  of  the  parents,  which,  while  doubtless  of  considerable 
advantage  to  them,  is  at  least  open  to  argument  as  a  function  of  an 
educational  body  dependent  upon  the  rates  and  State  aid. 

In  the  conditions  given  for  a  competition  for  an  Elementary  School 
recently  built  at  Manchester,  the  numbers  being  2,000,  the  proportion  of 
infants  was  estimated  at  one  quarter.  A  school  at  Birmingham  recently 
erected  for  1,000  has  accommodation  for  470  infants,  but  in  this  case 
(see  Fig.  292)  there  are  two  class-rooms  dividing  the  upper  school  from 
the  Infant  Department  which  are  used  in  a  way  as  a  transition  form,  and 
can  serve  either  for  the  older  school  or  the  Infant  Department  as  may  be 
desirable.  On  the  whole,  the  plan  of  estimating  the  number  of  the  Infant 
School  at  half  the  other  two  combined  seems  the  most  reasonable. 

Number  of  Storeys. — There  is  no  doubt  that  the  less  the 
number  of  storeys  in  a  school  building  the  better ;  but  exigencies  of 
site  and  the  effort  to  supply  good  playgrounds  make  it  essential  that 
schools  erected  in  London  and  other  large  towns  should  take  up  as 
little  room  as  possible.  Hence  the  usual  type  of  building  in  central 


*  School  Architecture,  p.  164. 


t  See  below,  Infant  Schools,  p.  322. 
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London,  which  consists  of  three  storeys  corresponding  to  the  three 
departments.  In  the  country  towns,  where  it  has  been  possible  to 
secure  large  sites,  it  is  not  uncommon  to  find  buildings  with  all  the 
accommodation  on  the  ground  ;  and  there  is  little  doubt  that  where 
this  can  be  done  the  result  is  very  satisfactory.  Where  there  is  no 
pressure  on  the  available  space,  it  is  usual  to  find  the  Infant  School  in 
a  separate  one-storeyed  building,  either  standing  adjacent  to  the  school 
for  older  scholars  or  connected  with  it. 

The  questions  of  site  and  aspect  considered  in  Chapter  II.,  in  regard 
to  Secondary  Schools,  are  of  course  equally  applicable  to  Elementary 
Schools,  and  need  not  be  repeated  here. 

Area  necessary  for  Sites  and  Playground.  -  -  The  area 
provided  for  the  playground  is  naturally  governed  to  a  large  extent 
by  the  position  of  the  school  and  the  financial  resources  available. 
The  minimum  amount  of  superficial  area  is  laid  down  by  the  regulations 
of  the  Board  of  Education  as  30  sq.  ft.  per  head.  It  is  by  no  means 
always  easy,  in  the  case  of  a  school  built  in  or  near  the  busy  part 
of  a  town,  to  secure  as  much  as  this,  but  no  effort  should  be  spared  to 
provide  as  large  a  playground  as  possible.  As  Mr  Bailey,  the  architect 
for  Education  to  the  L.C.C.,  speaking  of  restricted  sites,  says: — 
"As,  whatever  the  difficulty,  sufficient  space  to  ensure  light  and  air 
must  be  obtained,  the  playground  question  is  usually  best  solved  In- 
providing  on  the  ground  level  for  the  boys  and  infants,  and  putting  a 
flat  over  the  whole  top  of  the  building  to  form  a  playground  for  the 
girls,  which  should  not  be  enclosed  entirely  by  a  wall,  but  should  have 
either  panels  filled  with  iron  grills  or  some  lengths  of  railing,  as 
otherwise  the  natural  curiosity  of  the  child  to  see  what  is  beyond 
might  lead  to  unpleasant,  not  to  say  dangerous,  consequences.  Such 
playgrounds  do  not  give  more  than  10  or  12  sq.  ft.  to  each  child, 
however."  * 

The  building  regulations  of  the  Board  of  Education  require  not 
less  than  ^  acre  for  every  250  children.  This  will,  except  in  the  case  of 
a  very  small  school,  give  a  fairly  satisfactory  result,  but  it  ought  to  be 
regarded  as  a  minimum  ;  and  in  the  case  of  a  large  school  for  1,200  in 
three  departments,  or  1,600  in  four,  a  site  of  not  less  than  2  to  3  acres 
should  be  secured.  This  will  allow  of  one-storeyed  buildings  placed,  if 
considered  desirable  in  separate  blocks  for  the  different  departments. 


*  The  Planning  and  Construction  of  Board  Schools.    Paper  read  to  the  R.I.B.A., 
May  1899. 
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and  also  will  leave  room  for  additional  buildings  for  manual  training, 
laundry  work,  &c. 

It  is  of  course  a  great  economy  to  buy  a  site  large  enough  for 
subsequent  increase,  and  also  to  ensure  light  and  air  in  any  place  where 
buildings  are  likely  in  future  to  be  brought  up  to  the  boundary,  as  the 
resulting  increase  of  population  will  require  additional  school  accom- 
modation, while  the  land  required  for  adding  to  the  school  and  play- 
ground will  become  unobtainable. 

In  Germany  the  sites  are,  as  a  rule,  smaller  than  those  in  this 
country.  Much  space  is  also  taken  up  by  various  buildings — a 
gymnasium,  caretaker's  and  Headmaster's  houses,  a  garden  with  care- 
fully laid-out  beds  and  grass  plots — so  that  the  space  left  for  actual 
playground  is  in  the  end  very  much  smaller  than  the  amount  which 
would  be  considered  sufficient  in  this  country.  For  instance,  in  a 
number  of  the  large  Elementary  Schools  in  Berlin,  taking  those  of 
much  the  same  size,  viz.,  schools  containing  about  thirty-six  class-rooms, 
which  would  mean  not  less  than  2,000  children,  the  sites,  including 
all  buildings,  vary  from  4,500  to  6,500  sq.  metres,  i.e.,  from  just 
under  an  acre  to  about  i^  acre.  The  area  of  the  buildings  varies 
from  1,500  to  2,000  q.m.  A  further  500  q.m.  must  be  deducted  for 
the  usual  gardens  in  front,  leaving  the  space  available  for  playground 
between  2,500  and  4,000  q.m.  This  means  about  i^  to  2  q.m. 
per  head,  or  say  15  to  20  sq.  ft.  In  some  places  considerably 
less  is  found.  In  Leipsig,  for  instance,  in  the  case  of  a  school  for  2,070 
children,  while  the  area  of  the  whole  site  comes  to  6,200  q.m.,  or  about 
i  [  acre,  of  this,  when  the  space  occupied  by  buildings,  gardens,  &c.,  has 
been  deducted,  there  is  only  left  2,214  q.m.,  or  scarcely  more  than  I  q.m. 
(10  sq.  ft.)  per  head  for  playground.  These  gardens  have,  however,  the 
advantage  of  keeping  the  buildings  back  from  the  street,  and  so  stopping 
the-  noise,  besides  adding  considerably  to  the  appearance  of  the  school. 

In  the  case  of  small  country  schools  the  amount  of  playground 
is  of  less  importance  as  far  as  regards  to  ensuring  light  and  air,  where 
there  are  no  buildings  near  ;  but  sufficient  space  properly  levelled  and 
fenced  in  should  be  provided,  sufficiently  large  for  all  the  children 
during  the  recess.  While  the  expense  of  tar-paving  the  whole  ground 
is  often  prohibitive,  it  is  a  great  advantage  to  have  a  piece  so  treated 
sufficiently  large  for  the  purpose  of  drill  and  physical  exercises. 

Arrangement  of  the  Buildings  on  the  Site. — The  important 
points  to  be  borne  in  mind  in  placing  the  buildings  on  the  site  are:— 
Direct  access  to  the  different  departments  from  the  school  entrances — 
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placing  the  offices  so  that,  while  being  fairly  screened  from  observation, 
they  shall  be  within  easy  access  for  the  department  to  which  they  belong 
during  school  hours,  and  from  the  playground  during  the  intervals.  In 
particular,  the  infants  should  have  to  go  as  little  distance  as  possible  to 
their  offices.  If  possible,  the  entrances  should  be  arranged  so  that 
supervision  can  be  maintained.  In  the  case  of  small  country  schools  it 
is  often  necessary  and  only  to  a  very  slight  extent  objectionable  to  have 
a  common  playground.  In  this  case  particular  care  is  required  to  keep 
the  entrances  to  the  offices  as  separate  as  possible  ;  economy  in  drainage 
expense  naturally  involves  their  being  placed  in  one  block  (see  Fig.  291). 
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291. —  OFFICES  AND  PLAYGROUND  OF 
A  SMALL  COUNTRY  SCHOOL. 


292. — VARNA  STRKKT  SCHOOL, 
MANCHESTER. 


/.  T.  Blaclnvell,  Architect.  Polls,  Sons,  &*  Henniu^s,  Architects. 

A  usual  plan  is  to  place  the  building  at  one  end  or  side  of  the  site, 
dividing  the  playground  by  a  wall  or  fence  so  that  the  boys  and  girls 
each  have  their  playground  entrances  and  offices.  <X:c.,  distinctly  divided 
off.  This  arrangement  is  well  shown  in  a  design  for  a  small  school 
illustrated  below  (Fig.  306),  the  positions  of  the  teacher's  room  pro- 
viding effectual  supervision  for  both  playgrounds. 

In  placing  a  large  group  of  buildings  great  care  should  be  exercised 
in  order  to  avoid  cutting  up  the  playground  too  much.  In  a  town 
where  one  side  of  the  site  abuts  on  a  street  the  buildings  should  be 

o 

placed  well  back  to  avoid  the  noise  and  dust. 
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293.  THE  BRUNTSFIELD  SCHOOL,  EDINBURGH. 

Robert  Wilson,  Architect. 
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294.  THK  CAMPSBOURNE  SCHOOL,  HORNSEV. 

H.  Chatficld  Clarke,  Architect. 
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Separate  playgrounds  have  to  be  provided  for  each  department 
of  the  school,  i.e.,  boys,  girls,  and  infants.  These  are  divided  from 
one  another  either  by  a  wall  or  an  iron  railing,  as  may  be  preferred. 
Sometimes  they  are  separated  only  by  marks  on  the  ground.  The 
girls'  and  infants'  playground  are  often  combined,  the  same  ground 
serving  for  both  departments. 

Fig.  292  shows  the  block  plan  of  a  school  recently  erected  in 
Manchester.  The  school  lies  well  in  the  middle  of  the  ground,  and 
would  even,  if  built  up  to  all  round,  still  have  enough  room  to 
obtain  sufficient  light  and  air;  the  Infant  School,  which  lies  near  the 
boundary  on  one  side,  being  lit,  as  far  as  the  class-rooms  are  con- 
cerned, from  the  playground  side.  The  offices,  not  shown,  are  arranged 
in  the  playground  well  away  from  the  building. 
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295.  THE  COIIBOLD  ROAD  SCHOOL,  CHKLSKA. 

T.  /.  /iniley,  Architect. 

Fig.  293  shows  the  site  plan  and  arrangement  of  the  school  build- 
ings in  a  school  in  Edinburgh. 

In  Fig.  294  is  shown  the  site  plan  of  a  large  Elementary  School 
recently  erected  at  Hornsey.  This  plan  shows  well  the  division  of  the 
playground.  There  are  entrances  for  the  boys  and  girls  each  into 
their  own  playground  from  different  streets,  while  that  for  the  infants 
is  close  to  the  girls'.  In  the  ground  for  each  department  is  a  covered 
playshed  and  offices,  there  being  a  manual  instruction  building  in  the 
boys',  and  one  for  cookery  instruction  in  the  girls'  playground.  The 
caretaker's  house  is  placed  at  one  of  the  entrances,  and  well  out 
of  the  way. 

Fig.  295  shows  the  site  plan  of  a  London  Council  School. 

Attempts  are  being  made  to  take  somewhat  from  the  rather 
dreary  and  forbidding  aspect  of  a  large  Elementary  School  and 
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its  playground,  by  planting  in  places  where  it  can  be  done  without  too 
much  chance  of  injury.  Of  course  it  can  only  be  thought  of  where 
there  is  a  considerable  amount  of  room,  and  where  it  is  not  imperative 
to  use  every  inch  of  available  ground  for  playing  room.  In  Germany 
an  allowance  for  planting,  &c.,  always  forms  part  of  the  estimate  in  a 
building  scheme. 

In  Fig.  296  *  is  given  a  plan  showing  the  arrangement  of  a  large 
newly  built  Elementary  School  at  Berlin  having  a  fair-sized  area  of 
ground,  but  with  a  very  small  frontage  to  the  street.  This  narrow 
piece  is  taken  up  by  the  Director's  or  Headmaster's  house  in  the  street 
and  the  gymnasium,  leaving  a  way  through  to  the  school  playground, 
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296.  Kl.EMKNTAKY  SCHOOL,  CHRISTBURGERSTRASSE,      297.  GERMAN  ELEMENTARY 
HKKI.IN.  SCHOOL. 

on  to  which  all  the  class-rooms  face,  thus  securing  freedom  from  noise 
and  plenty  ol  air.  This  scheme  would  probably  meet  with  objection  in 
this  country,  since  the  boys  and  girls  must  use  the  same  entrance  to  the 
school  grounds.  The  plans  of  this  school  with  an  exterior  view  are 
shown  below  (Figs.  352-356). 

The  plan  ol  separating  the  two  sexes  is  sometimes  found  in 
Germany.  Fig.  297  shows  a  block  plan  of  such  an  arrangement,  the 
gymnasium  being  placed  in  the  centre,  and  common  to  both. 

Covered  Playsheds. — A  covered  playshed  should  always  be 
provided  if  possible,  which  should  be,  say,  60  by  20  ft.  at  least,  and 


*  From  Schulhygiene,  A.  Baginsky. 
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placed  in  the  sunniest  corner  of  the  playground.  Unless  this  is  pro- 
vided, children  have  in  wet  weather  nowhere  to  play  during  the 
intervals  except  in  their  class-rooms,  which  cannot  then  be  properly 
aired,  or  in  the  hall,  where  the  noise  would  create  considerable  dis- 
turbance. Such  a  shed  has  also  other  uses ;  in  summer,  drilling 
classes  can  be  taken  there ;  children  who  bring  their  dinner  to  school 
can,  if  there  is  a  seat  provided  at  the  back,  eat  it  there,  and  so  avoid 
using  a  class-room  for  this  purpose.  The  easiest  and  cheapest  plan  to 
accomplish  this  is  to  put  up  a  corrugated  iron  covering  in  a  corner  of 
the  playground,  making  use  of  the  boundary  walls  to  form  the  back 
and  one  side. 

A  drinking  fountain  should  be  always  supplied  in  the  playground, 
the  water  to  which  is  best  laid  on  direct  from  the  service  main. 

Where  many  children  bring  their  dinner,  it  is  as  well  to  provide 
some  boxes  in  convenient  situations,  in  the  hope  that  the  children  may 
be  thereby  led  to  put  the  paper  in  which  their  dinners  were  wrapped. 

THE    HALL    OR    ASSEMBLY-ROOM. 

The  hall  or  assembly-room  plays  an  important  part  in  the  discipline 
and  organisation  of  an  Elementary  School,  as  well  as  providing  facilities 
for  drill  and  physical  exercises,  and  no  school  of  any  size  should  be  built 
without  some  provisions  of  this  kind.  Where  economy  has  to  be  studied, 
the  object  can  be  fairly  secured  by  the  provision  of  a  side  corridor,  off 
which  the  class-rooms  open.  The  corridor  in  this  case  should  be  from 
1 6  to  20  feet  wide.  A  few  schools  have  been  built  in  which  a  large- 
hall  has  been  provided  but  placed  upon  an  upper  lloor,  very  much  after 
the  manner  of  a  German  school. 

Although  a  hall  in  such  a  position  is  useful  for  singing-classes  and 
other  exercises  which  would  disturb  the  adjacent  class-rooms,  it  must 
in  such  a  position  be  regarded  as  a  luxury,  since  corridors  of  sufficient 
width  to  prevent  crushing,  &c.,  have  to  be  provided  as  well.  The  hall 
can  no  longer  serve  as  the  centre  of  the  life  of  the  school,  as  the  place 
where  the  Head  Teacher's  desk  can  be  placed,  and  from  which  super- 
vision can  be  effectually  maintained  over  the  school.  One  of  the  chief 
arguments  to  justify  the  expense  of  the  hall  is  that  thereby  corridors 
are  rendered  unnecessary,  while  a  convenient  gathering  ground  is 
provided  in  which  the  school  can  be  formed  up  and  drafted  off  to  their 
respective  class-rooms. 

A  hall  can  easily  be  supplied  in  the  case  of  small  schools,  and 
there  is  considerable  diversity  of  opinion  as  to  the  numbers  that  make 
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the  provision  of  a  hall  desirable.  This  point  is  further  considered  below 
when  considering  the  types  of  plan  suitable  to  various  sizes  of  schools, 
but  even  in  small  schools  it  is  advisable  to  have  the  schoolroom  or  the 
schoolrooms  and  classrooms  so  arranged  with  sliding  partitions  that  a 
room  sufficiently  large  to  take  the  whole  school  can  be  easily  formed 
when  required. 

The  hall  should  not  be  counted  in  the  accommodation,  nor  should 
classes  except  on  occasional  emergency  be  taken  in  it,  as  the  main  use 
of  the  hall  is  thereby  destroyed.  In  the  case  of  a  school  organised  in 
two  departments  for  boys  and  girls  it  is  usual  to  have  a  separate  hall 
for  either  sex.  A  common  hall  can  be  made  to  serve  the  purpose  of  a 
mixed  school,  and  in  the  case  of  a  mixed  school  sufficiently  large  to  be 
divided  into  two  departments  of  Junior  mixed  and  Senior  mixed  there 
may  well  be,  if  the  school  were  a  two-storeyed  building,  a  hall  on  each 
floor  for  each  department.  In  the  case  of  large  one-storeyed  buildings 
it  is  usual  to  find  a  large  hall  for  the  whole  school.  This  is  sometimes 
made  long  and  rather  narrow,  and  supplied  with  a  sliding  partition  in 
the  middle,  to  divide  it  when  desirable. 

Other  Rooms. — In  addition  to  the  class-rooms  and  hall  there 
will  he  required  for  the  ordinary  Public  Elementary  Schools,  cloak- 
rooms tor  each  department  and  for  the  mistresses,  a  room  for  the  staff 
and  Head  Teachers.  This  is  variously  arranged.  In  small  schools  there 
is  generally  only  one  room  supplied,  which  is  shared  by  the  assistants 
and  head  teachers.  In  larger  schools  there  may  be  a  room  for  the 
female  teachers,  and  another  for  the  masters.  A  room  for  the  head 
teacher  as  well  is  sometimes  supplied.  A  very  common  method  of 
getting  sufficient  room  is  to  place  these  rooms  on  a  mezzanine  floor. 
In  the  (iirls'  Department  it  is  necessary  to  provide  lavatory  accom- 
modation for  the  teachers  and  for  the  pupil  teachers,  the  school  con- 
veniences being  always  situated  in  the  playground.  Washhand  basins 
are  commonly  placed  for  the  children's  use  in  the  cloak-rooms.  One 
or  more  store-rooms  have  also  to  be  provided. 

In  arranging  the  cloak-rooms  in  an  Elementary  School  it  is  im- 
portant that  plenty  of  space  should  be  allowed  all  round  the  stands 
which  carry  the  pegs,  so  as  to  allow  plenty  of  room  for  the  evolutions 
of  the  sort  of  cloak-room  drill  that  is  in  vogue  in  many  schools — that  is 
to  say,  it  is  common  to  form  the  school  up  in  line  by  classes,  each  of 
which  in  turn,  in  single  file,  pass  into  the  cloak-room  at  one  door,  pass 
round  the  stand,  and,  depositing  their  hats  and  cloaks  on  the  pegs  as 
they  go,  emerge  by  the  other  door.  In  case  only  one  door  is  pro- 
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vided,  the  two  streams  pass  in  the  doorway.  The  discipline  of  an 
Elementary  School  generally  involves  a  number  of  these  kinds  of 
marching  evolutions,  which  should  not  be  lost  sight  of  in  the  planning. 
The  subject  of  cloak-rooms  has  already  been  treated  *  with  regard  to 
Secondary  Schools.  The  fittings  in  an  Elementary  School  are  simpler. 
They  should  if  possible  be  so  arranged  as  to  prevent  the  clothes 
touching.  A  useful  and  sanitary  form  of  stand  is  shown  in  Fig.  298. 
This  has  been  recently  adopted  in  several  large  schools  in  the  North  of 


298.  THE  "  SCHOLA  "  CLOAK  AND  HAT  STAND. 
From  a  Photograph  supplied  by  Messrs  Brookes  &  Co. 

England.  The  pegs  are  arranged  that  they  hold  the  coats  and  hats  in 
such  a  way  as  to  allow  a  free  circulation  of  air  round  them.  These 
stands  are  made  of  great  strength,  and  are  practically  unbreakable.  A 
further  development  of  this  sort  of  stand  is  shown  in  Fig-.  298.^,  which 
illustrates  part  of  the  cloak-rooms  in  the  Birchfield  Road  School, 
Liverpool,  recently  finished.  In  this  case  the  stands  are  filled  in  with 
wire  netting,  which,  while  allowing  of  free  ventilation,  prevents  caps 
being  thrown  about,  or  entrance  by  unauthorised  persons. 


*  See  page  127. 
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The  class-rooms,  halls,  cloak-rooms,  and  teachers'  rooms  may  be 
considered  the  minimum  accommodation  necessary  for  an  Elementary 
School.  Further  rooms  are  occasionally  found,  such  as  a  properly  lit 
studio  in  which  to  teach  drawing  instead  of  the  class-room,  a  room  for 
manual  instruction,  and  in  many  cases  schools  have  accommodation 
for  teaching  cooking  or  laundry  work,  or  carpentering  for  boys.  Schools 
having  this  additional  accommodation  are  often  used  as  centres,  and 
classes  come  to  them  from  neighbouring  schools  for  instruction  in  such 
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From  a  I'lwtvgrapli  supplied l>\  Messrs  Itniokes  e-'  Co.         Willink  er*  Thicknesse,  Architects. 

subjects,  for  which  they  have  not  the  necessary  facilities.  Chemistry 
and  Natural  Science  are  also  taught  in  the  Elementary  Schools 
by  a  system  of  peripatetic  teachers,  who  take  their  apparatus  round 
with  them  in  order  to  show  the  necessary  experiments ;  each  such 
teacher  visiting  a  number  of  schools  at  regular  intervals,  the  class 
teacher  as  a  rule  going  over  the  work  again,  without  of  course  doing 
the  experiments.  This  rather  makeshift  method  of  teaching  science 
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is  perhaps  the  only  way  in  which  it  can  be  managed  under  existing 
circumstances,  as  science  rooms  are  not  yet,  as  is  usually  the  case  in 
Germany,  found  in  our  Elementary  Schools.  The  Higher  Elementary 
Schools,  or,  as  they  are  called,  Higher  Grade  Schools,  are  provided 
with  excellent  and  well-equipped  laboratories,  which  are  described 
when  dealing  with  that  class  of  school. 


CHAPTER   XVIII. 
INFANT    SCHOOLS. 


Infant  Schools  peculiar  to  this  Country — Crfc/us  and  £coles  Maternelles  in  Germany  and 
France — Size  of  Infant  Schools — Long  Hours  for  Infants — Arrangement  of  Infant 
Schools — Aspect — Infants'  Departments  in  Larger  Schools — Galleries — Area — Tem- 
perature—  Description  of  an  £cole  Materntlle — Occupation  Rooms — Example  of 
French  School — German  School. 


AN  Infants'  School  attached  to  and  forming  a  necessary  part  of  every 
Klementary  School  is  an  arrangement  peculiar  to  this  country.  This 
is  due  to  the  fact  that  compulsory  attendance  at  school  begins  here  at 
an  earlier  age.  All  children  over  five  years  are  bound  to  attend  school, 
while  any  child  over  three  may  be  admitted — a  concession  of  which 
considerable  advantage  is  taken,  especially  in  the  poorer  districts,  where 
many  parents,  anxious  to  go  out  to  work,  are  very  glad  to  be  relieved 
of  the  care  of  their  children  during  the  day.  The  result  of  this  is  that 
it  is  necessary  to  supply  special  buildings  or  to  set  apart  certain  rooms 
for  the  reception  of  the  children  who  are  not  old  enough  or  sufficiently 
advanced  to  start  work  in  the  lower  standards  of  the  Elementary 
School. 

In  Germany  children  are  not  under  compulsion  to  attend  school 
until  they  reach  the  age  of  six,  when  they  enter  the  lowest  class  of  the 
regular  school.  Hut  although  the  Government  schools  make  no  provi- 
sion for  the  young  children,  there  are  a  number  of  institutions  known 
as  "  Krippen  "  or  "  Kinderbewahranstalten."  These,  for  the  most  part 
founded  and  maintained  by  private  benevolence,  are  not  intended  so 
much  to  give  systematic  instruction  as  to  provide  a  place  where  the 
children  of  the  poorer  classes  between  the  ages  of  three  and  six,  who 
cannot  be  properly  looked  after  at  home,  may  have  a  place  in  which, 
by  means  of  suitable  games  and  exercises,  and,  if  necessary,  by 
the  provision  of  meals,  they  may  have  full  opportunity  of  healthy 
development. 
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These  institutions  are  closely  modelled  upon  the  French  creches,  or, 
as  they  are  more  usually  termed,  Scales  maternelles,  which  have  long 
been  recognised  as  an  important  feature  in  the  scheme  of  elementary 
education,  and  to  the  building  and  arrangement  of  which  great  atten- 
tion has  been  paid  for  many  years.  They  are,  however,  as  a  rule, 
complete  schools  in  themselves  and  do  not  form  a  regular  department 
of  the  Elementary  School,  though  it  is  not  uncommon  in  France  to  find 
rooms  for  the  accommodation  of  young  children  forming  part  of  an 
Elementary  School  group. 

These  buildings  are  described  and  illustrated  below.  It  is  inter- 
esting to  note  what  a  small  proportion  the  class-room  accommodation 
bears  to  the  space  provided  for  exercises  and  rooms  in  which  the 
children  can  do  elementary  manual  work. 
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299.  MORA  ROAD  SCHOOL,  WILLESDEN.     INFANTS'  BLOCK. 

G.  E.  T.  Laurence,  Architect. 


Generally  speaking,  in  this  country  the  children  remain  in  the 
Infants'  School  or  Department  until  between  the  ages  of  seven  and 
eight.  They  then  start  work  in  the  first  standard  of  the  Upper  School 
proper,  for  the  work  of  which  they  are  supposed  to  be  ready. 

The  result  of  this  is  that  the  Infant  School  has  to  be  sufficiently 
large  to  act  as  a  feeder  to  the  Upper  School,  and  by  its  division  into 
classes  becomes  practically  a  copy  in  its  organisation,  &c.,  of  the  school 
for  older  children.  This  is  well  shown  by  the  plans,  which,  in  the  case 
of  the  large  schools  where  the  Infants'  Department  is  necessarily  of  a 
considerable  size,  are  upon  precisely  the  same  lines  as  those  of  the 
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school  for  the  older  children  (see  Fig.  299),  consisting  simply  of  the 
requisite  number  of  class-rooms  opening  off  a  central  hall  or  wide 
corridor. 

As  the  younger  children  are  in  so  many  cases  brought  to  and  from 
school  by  their  elder  brothers  and  sisters,  it  is  obviously  a  great  con- 
venience that  they  should  remain  at  the  school  during  the  same  hours. 
There  is,  however,  little  doubt  that  these  hours  are  unduly  long  for  very 
young  children  to  pass  in  class-rooms  of  the  ordinary  type,  and  further, 
whether  injurious  to  the  children  or  not,  throw  a  great  strain  upon  the 
teachers,  who  have  to  cope  with  a  not  unnatural  restlessness  during  the 
afternoon  hours,  especially  in  warm  weather. 

Signs  are  not  wanting  of  a  tendency,  especially  upon  the  part  of 
medical  officers  of  schools,  to  look  with  a  certain  amount  of  disfavour 
upon  the  nature  of  the  work  and  arrangement  of  our  Infant  Schools,  and 
it  certainly  does  seem  that,  provided  it  is  right  and  necessary  to  have 
these  very  young  children  at  school,  an  adoption  to  some  extent  of  the 
French  system,  with  its  complete  arrangements  for  play,  exercise,  and 
rooms  fitted  with  beds  where  the  very  young  children  can 'be  put  to 
sleep,  might  be  of  great  benefit. 

Infant  School  Plan.  In  arranging  the  plan,  it  must  be  remem- 
bered that  some  provision  of  open  space  for  drill,  marching,  and  exercise, 
very  desirable  in  the  schools  for  older  children,  is  a  necessity  in  an 
Infant  School. 

When,  as  in  the  case  of  small  schools,  it  is  impossible  to  provide 
any  sort  of  hall  or  corridor  of  sufficient  width,  the  Infants'  Schoolroom 
must  be  arranged  so  that  a  wide  space  is  left  in  front  of  the  desks. 
This  space  should  be  at  least  12  ft.  wide.  For  this  purpose  it  will  be 
necessary  to  supply  an  area  of  tloor  space  per  head  in  excess  of  the 
minimum  of  9  scj.  ft.  laid  down  by  the  building  regulations  for  Infants' 
Schools.  The  building  should  be  of  one  storey,  and  steps  in  or  out 
are  to  be  avoided.  It  should  in  this  connection  be  remembered  that 
a  smooth  incline,  unless  of  a  very  low  pitch,  is  more  dangerous  than 
steps. 

The  aspect  for  the  rooms  should  be  such  as  to  ensure  plenty  of 
sun,  and  the  access  to  the  playground  should  be  simple  and  direct,  so 
that  there  may  be  little  hindrance  to  taking  the  children  out  for  a  few 
minutes.  The  playground  should  be  on  the  warm  and  sunny  side  of 
the  building  and  have  a  part  covered  in.  A  few  trees  at  a  suitable 
distance  will  add  to  its  comfort  and  appearance.  The  material  usually 
provided  for  playgrounds — asphalte,  tar  paving,  or  gravel — is  rather 
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hard  and  rough  for  very  young  children.  The  French  regulations 
forbid  its  use,  and  suggest  that  the  playground  should  be  covered  with 
sand. 

In  cases  where  the  Infants'  Department  is  in  the  same  building  as 
that  of  the  older  children,  great  care  must  be  exercised  in  order  to  secure 
that  the  division  shall  be  as  solid  and  noise-proof  as  possible.  This 
will  be  rendered  difficult  in  the  case  of  small  country  schools,  partly 
from  the  fact  that  the  Head  Teacher  must  be  able  to  exercise  super- 
vision over  the  work  in  the  infants'  class,  and  partly  from  the  construc- 
tion of  the  room.  It  will  often  happen  that  the  Infant  Room  is  formed 
by  cutting  off  the  necessary  space  from  the  main  room  by  means  of 
movable  partitions,  objection  being  made  to  a  solid  wall  that  it  prevents 
full  use  being  made  of  the  room  for  meetings,  &c.  The  noise  from  the 
Infant  School  will  in  such  cases  undoubt- 
edly interfere  to  some  extent  with  the 
teaching  in  the  adjoining  room.  Some- 
thing may  be  done  to  mitigate  this  by 
making  use  of  double  partitions.  It 
should  be  remembered  that  glass  is  morg 
impervious  to  sound  than  wood. 

In  a  school  of  any  size  some  space, 
either  in  a  large  porch  or  vestibule,  should 
be  provided  in  which  the  parents,  of 
whom  there  are  often  a  considerable 
number  who  come  to  fetch  their  children 
from  school,  can  wait. 

It  is  usual  to  set  apart  one,  or,  if  the 
school  is  large,  two  rooms  for  the  youngest  children  called  "babies' 
rooms."  This  room  should  have  a  sunny  aspect.  The  side  from 
which  the  lighting  comes  is  not  of  much  importance,  but  it  must  not 
be  in  the  face  of  the  teacher  or  children.  An  open  fireplace  is  generally 
considered  advisable,  whatever  the  form  of  heating  in  use  at  the  school. 
The  room  is  sometimes  fitted  with  a  gallery,  which  may  conveniently 
take  a  semicircular  form,  as  in  Fig.  300.  Hut  there  is  a  considerable 
diversity  of  opinion  upon  the  point  of  galleries.  Once  universal  for 
infants,  they  are  now  seldom  found  except  in  the  babies'  room,  and 
even  here  there  is  a  strong  tendency  now  to  leave  this  room  with  the 
floor  level  and  not  fitted  with  any  fixed  furniture,  its  place  being  taken 
by  the  use  of  small  tables  and  chairs,  such  as  are  described  and  figured 
above  (see  page  143)  when  dealing  with  Kindergartens. 

The  plan  of  having  fixed  seats  round  the  walls,  and  so  leaving  the 
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floor  space  clear,  with  a  movable  table  or  desk  for  the  teachers,  is  now 
being  tried,  and  seems  successful. 

A  large  amount  of  cupboard  space  should  be  provided,  and  wood 
rails  placed  in  the  walls  for  pinning  upon.  The  sills  of  the  windows 
should  be  kept  low,  and  everything  done  to  make  the  room  light  and 
cheerful. 

The  ordinary  class-rooms  in  the  Infant  School  are  arranged 
exactly  in  the  same  way  as  those  for  the  older  children,  the  only 
difference  being  in  the  smaller  size  of  the  desks  and  the  slightly  smaller 
room  due  to  the  fact  that  the  building  regulations  of  the  Board  of 
Education  allow  the  area  of  an  Infant  School  to  be  calculated  at 
9  sq.  ft.  instead  of  the  10  required  in  the  case  of  the  older  scholars.  If 
funds  permit,  the  larger  allowance  should  be  adhered  to. 

Special  attention  should  be  paid  to  the  warming  and  ventilation. 
The  Infant  School  should  be  maintained  at  an  average  temperature,  a 
degree  or  two  above  that  of  the  school  for  the  older  children. 

Various  plans  of  separate  Infant  Schools  are  shown  in  Figs.  319, 
324,  332,  which  are  well  adapted  for  the  schools  as  at  present  organised. 
The  examples  of  small  country  schools  given  in  the  next  chapter  will 
show  rooms  for  the  Infant  School  forming  part  of  the  building.  There 
is,  however,  some  likelihood  that  Infant  Schools  may  develop  more 
in  the  direction  of  providing  more  space  for  exercise  and  organised 
games  and  giving  less  attention  to  systematic  instruction.  In  this  case 
a  modification  in  the  type  of  plan  will  necessarily  follow.  With  this 
in  view,  a  short  statement  of  the  arrangement  usually  followed  in  the 
I'co/cs  niatcrncllcs  is  given  below,  with  some  examples  of  these  schools, 
showing  how  this  sort  of  Infant  School  has  developed  in  France.  No 
doubt,  institutions  of  a  somewhat  similar  nature  would  be  required  in 
this  country  in  the  event  of  the  minimum  age  of  school  attendance  being 
raised  to  six  years— a  possibility  that  is  at  times  discussed,  but  does  not 
at  present  seem  in  any  likelihood  of  adoption,  or  of  the  refusal  to  take 
in  children  under  five. 

The  construction  and  arrangement  of  the  tcoles  maternelles  in 
France  are  determined  by  a  special  series  of  regulations  issued  in  1887, 
which  may  be  briefly  summarised  as  follows  : — 

The  school  should  provide  an  entrance  vestibule  forming  a  waiting- 
place  for  parents,  one  or  two  salles  d'excrcise  (these  are  the  rooms  in 
which  any  teaching  that  is  given  is  done  ;  they  are  arranged  chiefly 
with  a  view  to  easy  work  with  the  hands,  and  may  perhaps  best  be 
described  as  occupation  rooms),  a  covered-in  play-room,  a  kitchen  to 
prepare  or  warm  up  the  children's  food,  a  playground  with  a  small 
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garden,  the  offices  with  a  covered  way  for  access,  a  room  for  the 
mistress.  In  addition  to  these  there  is  in  many  cases  a  room  with 
a  certain  number  of  beds  in  it,  to  which  any  children  that  require  it 
can  be  put  to  bed.  About  one  bed  to  10  children  is  suggested  as 
the  requisite  proportion. 

The  site  should  provide  not  less  than  8  to  9  cm.  (about  85  sq.  ft.) 
per  head,  the  minimum  area  in  any  case  being  not  less  than  475 
sq.  yds.  It  is  recommended  that,  where  the  school  forms  part  of 
a  group,  it  should  not  be  placed  between  the  Boys'  and  Girls' 
School. 

The   occupation    rooms  should,   if  possible,   not  be  adjacent,   but 


3oi.  EXAMPLE  OF  A  FRENCH  ECOI.E  MATERNELI.E,  CHATEAU  CKIANT. 

i.  Waiting-room  for  Parents.     2.   Lavatory  and  Teacher's  House.     3.    Kitchen  for  School.     4.   Dining-room. 

should  be  connected  either  directly  or  by  wide  corridors  with  the 
play-room.  It  is  a  common  plan  to  place  one  at  each  end  of 
the  play-room. 

The  open  playground  must  provide  at  least  30  sq.  ft.  per  head. 
Sand  is  given  as  the  most  suitable  material  for  the  surface.  Asphalte, 
tar  paving,  or  cement  are  objected  to  as  being  too  hard  for  very 
young  children.  Trees  should  be  planted,  but  carefully  arranged  not 
to  interfere  with  the  space  available  for  games,  and  there  should  be 
a  small  garden  attached. 

Fig.  301*  shows  the  plan  of  an  dcole  materne/le.      Exigencies  of 

*  Taken   from    "Guide    Pratique   pour   la   Construction   des   Ecoles."      Leray  & 
Labeyrie.     1903. 
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site  prevented  the  use  of  more  than  one  side  for  lighting  purposes. 
The  light  is  ample,  but  generally  a  preference  is  shown  for  lighting 
occupation  rooms  and  play-rooms  from  two  sides.  The  school  has 
accommodation  for  150  pupils,  and  contains  an  area  of  about  2,000 
sq.  yds.  A  room  containing  eight  beds  is  placed  between  the  two 
occupation  rooms,  so  as  to  be  well  under  supervision.  At  the  other  end 
of  the  building  is  a  kitchen,  dining-room,  and  waiting-hall  for  parents. 
A  teacher's  house  is  attached.  The  cost  of  the  whole  amounted  to 
about  .£1,680. 

It  is  now  permissible  for  Local  Education  Authorities  to  refuse  the  admission  of 
children  under  five  years  old.  Previously,  children  between  three  and  five  could  attend 
school  as  long  as  there  was  room,  but  could  not  be  forced  to  do  so.  In  many  parts  of 
the  country  advantage  is  being  taken  of  this  regulation,  but  probably  not  so  much  from 
any  theory  as  to  the  inadvisability  of  allowing  such  young  children  to  attend  school,  as 
from  the  fact  that  the  exclusion  of  these  children  saves  space  and  the  consequent  expenses 
of  building. 


CHAPTER   XIX. 
THE    PLANNING    OF    ELEMENTARY   SCHOOLS. 

Variety  of  Schools — Large  and  Small  Schools  require  a  different  Type  of  Plan — Hall  and 
Corridor  System  and  the  Schoolroom  System — Small  Country  Schools — Special 
Difficulties  of,  and  Points  to  be  considered  in  their  Planning — One-roomed  Schools, 
Two-roomed  Schools — Plans — Medium-sized  Schools — Points  to  be  considered  in 
their  Planning — Size  of  Classes. 

IT  is  not  possible  to  formulate  any  scheme  of  building  that  can  be 
taken  generally  as  the  normal  type  of  plan  suitable  for  an  Elementary 
School.  The  arrangement  of  a  large  town  school  differs  in  principle  as 
well  as  in  size  and  number  of  rooms  from  that  of  a  small  country  school. 
In  the  former  case  the  large  numbers  make  it  possible  to  divide  the 
school  into  classes  of  a  sufficient  size  to  be  provided  with  a  separate 
class-room  and  a  duly  qualified  teacher  ;  the  duties  of  the  Head  Teacher 
are  then  practically  confined  to  supervision,  while  in  a  small  school 
he  has  not  only  to  superintend  the  work  generally,  but  probably  do 
most  of  the  teaching  himself,  taking  two  or  three  classes  in  one  room, 
assisted  perhaps  by  one  or  more  pupil  teachers. 

The  large  school  must  be  provided  with  a  number  of  class-rooms 
each  complete  in  itself,  well  and  compactly  arranged,  with  easy  and 
convenient  access  to  facilitate  the  rapid  movement  of  large  numbers 
and  allow  complete  supervision.  The  result  of  this  is  that  a  plan 
in  which  all  the  class-rooms  open  directly  off  a  hall  or  wide  corridor  has 
become  the  stereotyped  form  for  the  arrangement  of  a  large  town  school. 

In  the  case  of  a  small  country  school,  however,  the  difficulty  and 
expense  of  getting  and  maintaining  a  sufficient  number  of  duly  qualified 
instructors,  and  the  necessity  for  one  teacher  to  take  two  or  more 
classes,  and  the  greater  reliance  placed  upon  pupil  teachers,  have  neces- 
sitated a  type  of  plan  that  will  provide  for  the  teaching  of  several 
classes  in  one  room,  where  the  pupil  teachers  can  do  their  work  with 
the  assistance  and  under  the  immediate  supervision  of  the  Head 
Teacher. 

This  arrangement  is  a  survival,  somewhat  modified  in  detail,  of  the 
older  type  of  school  that  was  in  vogue  at  the  time  when  the  organisation 
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of  even  the  largest  schools  was  based  upon  the  collection  of  a  number 
of  classes  in  one  room,  taught  by  a  qualified  teacher,  assisted  by  pupil 
teachers. 

The  form  that  the  plan  takes  is  that  of  a  large  room,  generally  of 
a  long  and  narrow  shape  to  facilitate  the  arrangement  of  several  small 
classes,  capable  of  seating  from  80  to  100  children,  with  one  or  two 
class-rooms  opening  off  it. 

This  type  of  plan  has,  except  in  the  case  of  very  small  schools, 
little  to  recommend  it ;  there  is  no  place  for  assembling  the  school  for 
physical  exercises,  the  use  of  the  class-rooms  opening  off  the  main  room 
causes  disturbance,  and  its  popularity  is  due  more  to  a  desire  for 
economy  than  to  any  intrinsic  merit  in  the  method.  It  is  interesting  to 
note  that  there  is  nothing  corresponding  to  this  type  of  school  either  on 
the  Continent  or  in  America.  In  other  countries  only  fully  qualified 
teachers  are  employed,  consequently  the  plans  down  to  the  smallest 
schools  are  arranged  upon  the  principle  of  separate  class-rooms. 

It  is  somewhat  difficult  to  specify  exactly  the  number  at  which  the 
corridor  or  hall  system  should  supersede  the  schoolroom  type  of  plan. 
The  inconveniences  attached  to  the  latter  increase  seriously  when  the 
numbers  arc  large,  and  it  may  be  considered  that  this  form  of  planning 
is  quite  unsuitable  for  schools  in  which  it  is  necessary  to  have  more 
than  two  class-rooms  opening  off  the  schoolroom  ;  that  is  to  say,  when 
the  numbers  in  a  department  reach  about  200.  even  before  this,  a  con- 
siderable amount  of  inconvenience  will  be  caused  by  the  use  of  the 
main  room  as  a  passage  room,  and,  unless  economy  has  to  be  studied  to 
a  pilch  detrimental  to  the  school,  it  is  better  to  adopt  a  plan  by  which 
all  the  rooms  can  be  entered  and  left  from  some  form  of  hall  or  corridor. 


SMALL    COUNTRY    SCHOOLS. 

Small  schools  situated  in  the  country  are  apt  in  many  cases  to  be 
treated  with  less  consideration  than  is  their  due  :  this  is  probably  to  a 
large  extent  owing  to  the  feeling  that  the  trouble  and  expense  are  un- 
necessarily great  in  view  of  the  small  number  that  the  school  will 
accommodate  ;  but  although  in  any  individual  case  the  numbers  are 
few,  yet  in  the  aggregate  there  are  probably  quite  as  many  or  even 
more  children  being  educated  in  these  small  country  schools  than  in 
the  large  town  schools  upon  the  planning  and  arrangement  of  which 
so  much  care  is  lavished. 

The  question  of  the  expense  has  no  doubt  much  to  do  with  this. 
Money  is  hard  to  get  in  a  country  parish,  and  even  in  the  case  of  a 
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school  provided  by  the  Local  Authority  three-fourths  of  the  cost  falls 
upon  the  locality.  To  these  must  be  added  the  feeling,  unfortunately 
not  uncommon,  that  questions  of  ventilation,  heating,  lighting,  &c.,  are 
comparatively  unimportant  in  the  case  of  a  school  in  the  open  country. 
So  it  happens  that  the  question  that  is  most  anxiously  debated  is  not 
what  is  best  for  the  school,  but  what  is  the  minimum  in  the  way  of 
buildings  and  accommodation  that  can  be  squeezed  through  the  Board 
of  Education.  As  a  matter  of  fact,  however,  the  small  country  school 
has  various  difficulties  to  face  that  are  not  met  with,  or  are  found  to  a 
much  lesser  degree,  in  town  schools.  The  question  of  heating  and 
ventilation*  is  one  that  perhaps  offers  the  greatest  difficulty.  The  cost 
of  an  installation  of  hot  water  is  probably  prohibitive  in  the  first 
instance,  and,  even  if  this  is  provided,  there  is  great  difficulty  in 
securing  the  services  of  any  one  competent  to  manage  the  apparatus, 
nor  is  it  an  economical  or  altogether  satisfactory  method  of  heating  a 
building  with  only  two  or  three  rooms. 

Open  fireplaces  are  wasteful,  and  are  not,  unless  so  large  as  to 
scorch  the  front  row  of  desks,  capable  of  adequately  warming  a  fair- 
sized  room  that  has  three  or  perhaps  four  outside  walls.  The  usual 
method  adopted  is  that  of  a  stove,  the  pipe  of  which  is  not  uncommonly- 
carried  straight  up  through  the  roof;  this  is  a  thoroughly  bad  arrange- 
ment, for,  although  the  pipe  does  assist  the  warming  of  the  room,  it 
generally  allows  the  escape  of  certain  fumes  that  are  actively  poisonous. 
At  the  same  time,  a  slow  combustion  stove  properly  arranged  with 
a  chimney,  &c.,  is  the  most  economical  and  a  more  or  less  satisfactory 
way  of  warming  small  schools  ;  this  is  the  system  universally  found  upon 
the  Continent.! 

In  connection  with  the  question  of  warming  comes  that  of  drying 
wet  boots  and  clothes.  The  children  in  the  country  have  often  to 
come  to  school  from  a  considerable  distance,  so  that  on  a  rainy 
morning,  after  a  walk  through  the  wet  fields  and  muddy  roads,  they 
arrive  at  the  school  thoroughly  soaked.  Various  suggestions  have- 
been  made  to  meet  this,  such  as  making  the  children  all  keep  a  pair  of 
indoor  shoes  at  the  school.  In  a  paper  read  at  the  recent  Nuremburg 
Conference  upon  School  Hygiene,  Dr  Angerer  suggests  that  the 
school  itself  should  keep  a  supply  of  felt  slippers.  If  this  could  be 
done,  the  absence  of  noise,  freedom  from  dust,  and  the  consequent 
cleanness  of  the  building,  would  be  an  immense  gain  to  the  school. 


*  For  the  ventilation  of  small  schools,  see  p.  451. 

t  For  particulars  as  to  the  proper  arrangement  of  stoves,  see  p.  444. 
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Considerable  practical  difficulties,  however,  stand  in  the  way.  The 
children  could  hardly  be  turned  out  for  ten  minutes  in  the  playground 
if  it  involved  their  changing  their  boots,  and  even  in  the  longer  interval 
it  would  soon  become  a  serious  nuisance.  Some  arrangement  should, 
however,  be  made.  A  small  drying-room  might  be  provided  if  the 
cloak-rooms  cannot  be  fitted  with  a  fireplace  or  stove. 

Provision  is  required  for  the  baskets  and  bags  in  which  the 
children  who  live  too  far  from  the  school  to  return  home  in  the  middle 
of  the  day  bring  their  dinner.  A  wide  shelf  over  the  hooks  in  the 
cloak-room  will  serve  fairly  well.  If  there  is  no  covered  playground, 
a  room  other  than  one  of  the  schoolrooms  in  which  the  meal  can  be 
taken  is  a  great  advantage. 

A  small  room  for  the  staff  ought  to  be  provided  in  any  school 
however  small,  otherwise  they  have  to  use  the  schoolroom  as  a  sitting- 
room  and  take  their  mid-clay  meal  there  ;  the  result  of  this  is  that  the 
schoolroom  gets  no  chance  of  being  aired  in  the  interval  between 
morning  and  afternoon  school.  In  the  Continental  schools  the  teachers' 
living-rooms  nearly  always  form  part  of  the  school  block,  and  a  room 
for  the  children  to  have  their  dinner  in  is  usually  provided. 

A  wide  porch  in  which  early  comers  can  wait  on  wet  mornings 
should  be  provided. 

The  tloor  of  a  country  school  requires  very  frequent  cleansing, 
owing  to  the  large  amount  of  dirt  brought  in  by  the  children.  Special 
and  ample  means  for  cleaning  the  mud  off  their  boots  should  be 
provided.  A  wire  mat  cleaned  daily  is  preferable  to  the  ordinary  door 
mat,  which  becomes  clogged  almost  at  once.  It  should  also  be  borne 
in  mind  that  the  village  school  has  frequently  to  serve  for  the  purpose 
ot  a  parochial  hall,  and  will  be  used  for  meetings,  entertainments,  &c. 
The  use  of  sliding  partitions  will,  with  care  in  the  planning  (see  Fig. 
302),  make  this  feasible  without  unduly  interfering  with  the  legitimate 
object  of  the  building. 

It  is  desirable  that  provision  for  manual  training  should  be  made, 
but  as  yet  it  is  uncommon  to  find  this  in  small  schools.  In  Sweden 
such  stress  is  laid  upon  the  value  of  this  teaching  that  it  is  usual  to  find 
a  large  Slojd  room  for  woodwork  attached  to  even  the  smallest  schools. 

Great  care  should  be  exercised  with  regard  to  the  entrances  and 
exits,  the  positions  of  the  offices,*  &c.  These  should  be  well  away  from 
the  building,  but  with  a  fairly  direct  access,  especially  for  the  infants, 
the  approach  for  the  two  sexes  properly  separated  ;  this  requires  parti- 

*  For  offices  and  sanitary  arrangements,  see  below,  page  469. 
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cular  attention  in  the  case  of  a  school  with  a  playground  common  to 
both  boys  and  girls.  The  privacy  of  the  girls'  access  must  be  carefully 
secured.* 

The  entrances  and  cloak-rooms  should  be  separate  for  boys  and 
girls.  There  is  no  objection  (in  fact,  unless  the  numbers  are  large  it  is 
rather  an  advantage)  for  the  girls  and  infants  to  have  a  common 
entrance  and  cloak-room,  as  the  older  girls  can  help  the  younger 
children.  Girls  and  infants  can  also  use  the  same  block  of  offices. 

The  lighting  should,  as  far  as  possible,  conform  to  the  rules  for 
lighting  class-rooms  given  above.  But  the  schoolroom,  when  large 
enough  to  take  80  or  100  children,  cannot  be  adequately  lighted  from 
one  side — both  ends  will  have  to  be  fully  utilised  for  windows,  and  in 
many  cases  additional 
lighting  in  the  middle 
part  will  be  required  ; 
in  this  case  care  must 
be  exercised  in  order 
to  avoid  causing  in- 
convenience to  the 
teacher.  Windows 
at  the  back  should 
be  arranged  with  the 
sills  7  or  8  ft.  from 
the  floor,  the  heads, 
by  the  use  of  dormers 
or  otherwise,  running 
right  up  to  the  ceiling. 

The    play    yards 

should  have  part  covered  with  tar  paving  to  provide  a  place  for  physical 
drill  and  exercise  in  weather  when  the  playground  is  wet;  this  will  help  to 
keep  the  building  cleaner.  A  covered  shed  should,  if  possible,  be  provided. 

The  simplest  form  of  school  consists  of  one  room  in  which  the  whole 
school — boys,  girls,  and  infants — are  all  taught  together  by  one  teacher. 
Such  a  school  should  not  have  accommodation  for  more  than  50,  and 
as  soon  as  the  average  attendance  reaches  40,  or  even  before  that,  a 
separate  room  should  be  made  or  partitioned  off  in  which  the  infants  can 
be  taught,  as  their  instruction  seriously  interferes  with  the  teaching  of 
the  older  children. 

The  school  may  then  be  arranged  as  in  Fig.  302.      The  partition 


302.  SMALL  COUNTRY  SCHOOL  KOK  So. 

/.  T.  Blac/;well,  Architect. 


*  See  above,  page  313. 
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between  the  infants  and  older  children  should  be  sound-proof,  unless, 
as  in  the  figure,  a  free  space  can  be  left  in  the  centre.  An  important 
point,  and  one  often  overlooked,  is  that  the  infants  should  have  access 
to  and  an  exit  from  their  room  to  the  playground,  offices,  &c.,  without 
having  to  pass  through  the  room  where  the  other  children  are  being 
taught. 

When  the  numbers  in  the  school  rise  above  75  (50  in  the  school 
for  older  children  and  25  in  the  infants'),  it  becomes  necessary  to  provide 
a  class-room  for  the  upper  classes ;  it  should,  however,  be  clearly  ascer- 
tained before  this  is  done  that  the  necessary  additions  to  the  teaching 
staff  are  to  be  made,  to  allow  of  a  class  being  taken  separately,  as  it 


lj-n-rtc.T-1 

303.  COUNTRY  SCHOOL  FOR   148  CHILDREN. 

/.    7'.  Blackmell,  Architect. 

has  not  infrequently  happened  that  a  class-room  has  been  added  to  a 
school  of  which  no  use  could  be  made,  owing  to  the  want  of  an  extra 
teacher. 

This  class-room  may  open  off  the  main  room,  and  should  be 
arranged  so  that  the  access  to  it  is  in  the  open  space  in  front  of 
the  desks  ;  this  will  minimise  the  disturbance  caused  by  its  use,  and  also 
enable  the  Head  Teacher  to  keep  it  under  his  supervision.  A  second 
exit  is  an  advantage  if  it  can  be  conveniently  arranged,  but  a  door 
leading  directly  from  a  class-room  to  the  open  air  should  be  avoided. 
For  this  type  of  school,  see  Fig.  307. 

Various  modifications  can  be  made ;  Fig.  304  shows  an  arrange- 
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ment  for  a  country  school,  which  shows  the  somewhat  unusual  feature 
in  a  school  of  this  size  of  a  small  central  hall.  When  required,  by  the 
use  of  movable  partitions  a  room  51  ft.  long  can  be  obtained.  In  this 
plan  the  direction  of  the  lighting  has  been  somewhat  sacrificed  to  the 
other  arrangements,  and  the  smallness  of  the  classes  would  entail 


SCflLL    OF  FEET 

304.  THE  CRESSING  SCHOOLS,  CHELMSFORD. 

Clare  &  Jfoss,  Architects. 

rather  a  high  cost  in  staffing.     The  school  will  take  120  children,  and 
cost  about  £2,  ocx>. 

Even  when  the  school  reaches  a  greater  number  than  is  con- 
venient for  the  schoolroom  type  of  plan,  the  retention  of  a  large  room 
arranged  for  the  seating  of  two  or  three  classes  may  be  rendered 
necessary  by  the  organisation  of  the  school.  In  this  case  the  class- 
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rooms  should  be  arranged  so  that  their  entrances  and  exits  are 
independent  of  the  schoolroom.  Schools  of  this  size  and  type  offer 
scope  for  great  variety  in  their  planning  and  general  arrangement. 
Much  depends,  of  course,  upon  the  resources  available,  but  by  careful 
planning  and  a  judicious  use  of  movable  partitions,  much  may  be  done 
to  arrange  the  class-rooms  so  that  they  are  under  effective  supervision 
and  convenient  of  access,  while  enabling  a  large  room  to  be  easily 
obtained  when  required. 
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305.  SCHOOL  FOR  212   MIXKI>. 

J.  T.  Blackwell,  Architect. 

Great  care  should  be  exercised  in  the  first  place  to  ascertain  the 
probable  sixes  of  the  classes  and  the  number  of  teachers  that  will  be 
supplied,  and  the  building  then  planned  to  suit  the  requirements. 

The  number  in  the  different  classes  will  of  course  vary  according 
to  the  locality,  and  the  ease  with  which  children  can  get  leave  or 
exemption  from  school  before  reaching  the  full  school  age,  but  it  is 
usually  well  to  provide  a  certain  number  of  class-rooms  for  classes 
varying  from  30  to  50. 
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306.  DESIGN  FOR  A  VILLAGE  SCHOOL  FOR  262  MIXED. 

/.  T.  Blackwell,  Architect. 
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If  possible,  ;i  type  of  plan  should  be  adopted  that  will  allow  of  some 
form  of  wide  corridor  or  hall  for  the  purpose  of  physical  exercise 
or  drill. 


°r  IT 


307,  308.  '1'iiK  CHURCH  SCHOOLS,  HADI.KIGH,  SUKFOLK. 

A.  H.  Ryan  Tenison,  Architect. 

This  principle  is  well  illustrated  in  the  three  schools  shown  in 
F'KS-  3°3-  3<>5'  anc^  3°^'  f°r  which  I  am  indebted  to  Mr  Blackwell, 
who  has  devoted  much  time  to  the  consideration  of  this  type  of  building. 

Fig.  303  shows  a  building  intended  for  148  children,  i.e.,  98  mixed 


of  ?ix-6 
309,  310.  SCHOOL  PLANNED  FOR  SUBSEQUENT  ENLARGEMENT. 

Jarvis  &*  Richards, 
Architects  to  the  Surrey  County  Council  Education  Committee. 
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and  50  infants  ;  a  space  for  marching  and  exercise  is  provided,  which 
at  the  same  time  provides  convenient  access  to  the  rooms.     By  the 
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311  313.  PAROCHIAL  BUILDINGS,  ST  JAMES-THE-LESS,  BETHNAL  -GREEN. 

E.  ffoole,  Architect. 

addition  of  a  class-room  at  each  end  a  school  for  212  is  conveniently 
made,  as  shown  in  Fig.  305. 

In    Fig.    306   is   shown  a  suggested  design  for  a  Village  School 
to  take  262  children.     The  problem  of  the  most  suitable  size  for  the 
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class-rooms  has  been  very  carefully  considered  ;  two  small  class-rooms 
for  32  are  provided  for  the  upper  classes.  In  all  these  plans  great 
attention  has  been  paid  to  secure  suitable  lighting.  The  windows  that 
appear  in  the  plans  opposite  the  teachers  are  intended  more  for 
ventilation  than  for  light,  and  are  placed  well  in  the  corners,  the  sills 
being  kept  some  7  or  8  ft.  above  the  floor. 

The  position  of  the  teachers'  room  should  be  noted;  this  is  intended 
to  allow  easy  supervision  over  the  playground  and  approaches  to  the 
sanitary  conveniences.  This  type  of  plan  naturally  extends  into  the 
form  of  plan  usually  employed  for  large  Elementary  Schools. 

A  somewhat  larger  country  school  is  shown  in  Fig.  307,  the 
picturesque  treatment  of  which  is  well  illustrated  in  the  photograph 
shown  in  Fig.  308.  This  school  is  not  provided  with  a  hall,  but 
has  a  corridor  of  sufficient  size  to  permit  of  the  children  being  collected 
at  the  opening  and  closing  of  the  school.  The  building  was  erected 
for  just  over  £<)  a  head. 

It  is  in  many  cases  desirable  to  plan  the  school  so  that  it  shall  be 
capable  of  subsequent  enlargement  without  difficulty  and  without  any 
sacrifice  of  convenience.  In  such  cases  it  is  probably  safer  to  plan  the 
whole  building  as  it  will  be  eventually,  and  then  to  build  only  so  much  as 
is  required  at  first.  A  good  example  of  such  an  arrangement  is  shown 
in  Figs.  309  and  310,  designed  by  Messrs  Jarvis  &  Richards,  architects 
to  the  Surrey  County  Council  Education  Committee.  This  is  ingeni- 
ously arranged  so  that,  when  the  enlargement  takes  place,  the  cloak- 
rooms which  are  temporarily  placed  in  the  building  can  be  removed 
and  re-erected  outside,  so  leaving  a  hall  of  a  suitable  size  for  the  school 
when  finally  complete.  In  Fig.  310  the  hatched  portions  show  the 
walls  of  the  original  building  that  are  retained  in  the  completed  scheme. 

An  example  of  a  building  combining  a  school  with  parish  purposes 
is  shown  in  Figs.  311-313,  illustrating  the  parochial  buildings  of  the 
parish  of  St  James-the-Less,  Bethnal  Green. 
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Tm;  importance,  in  the  case  of  a  large  school,  of  providing  ample  space 
lor  the  movement  of  la  rye  numbers  and  the  convenience  of  being  able 
to  collect  the  whole  school  together  has  for  a  long  time  made  the 
central  hall  an  almost  invariable  feature  in  a  school  of  any  size.  The 
plans  will  therefore,  for  the  most  part,  show  some  variation  of  the 
arrangement  in  which  a  number  of  class-rooms  open  off  a  central  hall 
or  corridor  which  is  made  sufficiently  wide  to  answer  practically  for 
most  of  the  purposes  of  a  hall.  It  not  infrequently  happens  that  where 
economy  has  to  be  closely  studied,  and  in  order  to  keep  the  cost  per 
head  as  low  as  possible,  that  although  a  hall  is  provided  it  is  shown 
fitted  with  desks  and  intended  to  be  used  for  educational  purposes. 
This  arrangement  is  a  thoroughly  objectionable  one.  The  use  of  the 
hall  for  teaching  not  only  involves  constant  disturbance  and  interrup- 
tion to  the  classes  taught  there,  but  defeats  most  of  the  objects  of 
providing  a  hall.  If  the  money  for  providing  a  central  hall  in  addition 
to  the  space  required  for  teaching  purposes  cannot  be  found,  it  is  better 
to  simply  substitute  a  wide  corridor  and  arrange  a  certain  number  of 
the  class-rooms  with  movable  partitions,  so  that  a  large  room  can  be 
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The  late  School  Board  for  London. 


T.  /.  Bailey,  Architect. 
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secured  when  required  for  any  special  occasion.    This  is  very  frequently 
done  in  American  Schools  (see  for  example  Fig.  373). 

Financially,  the  result  of  omitting  the  hall  is  somewhat  disappoint- 
ing. A  carefully  planned  school — such,  for  example,  as  that  shown  in 
Fig.  333  of  a  central  hall  with  class-rooms  on  three  sides  of  it — provides, 
including  all  the  rooms  in  the  building,  about  400  cubic  ft.  per  head. 
The  omission  of  the  hall  and  the  substitution  of  even  a  fairly  narrow 
corridor  would  not  reduce  this  to  much  below  350  cubic  ft.  per  head, 
consequently  the  saving  may  be  put  from  255.  to  305.  per  head.  Although 
this  may  be  considered  an  appreciable  saving,  the  building  of  schools 
without  some  form  of  central  hall  is  much  to  be  deprecated.  The 
result  on  the  plans  would  be  to  produce  schools  arranged  on  the 
principle  of  the  German  Schools — such,  for  example,  as  that  shown  in 
'' '.^s-  353-356 — with  the  same  tendency,  probably,  for  the  school  to 
split  up  into  their  classes,  or,  as  it  were,  a  number  of  little  schools 
under  one  roof.  The  insistence  laid  upon  the  value  of  a  corporate  life 
to  a  school  by  educational  writers  is  surely  worthy  of  attention,  and 
there  is  little  doubt  that  this  spirit  is  greatly  helped  and  fostered  by  a 
common  meeting  ground  where  the  school  can  have  easy  and  frequent 
opportunities  of  being  all  together. 

The  most  suitable  type  of  plan  will  depend,  of  course,  upon  the 
method  of  organisation.  In  the  case  of  schools  divided  simply  into 
boys,  girls,  and  infants,  the  plan  usually  adopted  is  that  of  providing 
three  halls,  one  for  each  department.  In  the  case  of  mixed  schools, 
even  when  divided  into  a  Senior  and  Junior  mixed,  it  is  not  uncommon 
to  find  a  common  hall  of  a  sufficient  si/e  for  the  whole  school  (see 
for  example  Fig.  320).  A  hall  can  be  arranged  as  in  Fig.  320  for  the 
use  <>i  the  departments  at  different  times.  In  this  way  no  disturbance 
is  caused  by  those  in  the  hall  to  the  work  going  on  in  the  class-rooms. 

When  a  single  hall  is  provided  for  the  common  use  of  the  whole 
school,  the  plan  often  found  in  Secondary  Schools  of  arranging  for  the 
approach  to  the  class-rooms  from  a  gallery  is  used.  This  is  a  form  of 
plan  that  is  very  frequently  found  in  Scotland  (see  Figs.  340-347). 


EXAMPLES  OF   LARGE   ELEMENTARY  SCHOOLS- 

The  Cobbold  Road  School,  Chelsea. — The  plan  given  in  Figs.  314- 
316  will  show  how  the  rooms  may  be  arranged.  This  example  may  be 
considered  a  typical  plan  of  the  modern  Elementary  School  as  built 
by  the  late  London  School  Board.  It  will  be  noticed  on  looking  at  the 
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plan  that  none  of  the  class-rooms  are  provided  with  sliding  partitions 
so  that  two  rooms  can  be  thrown  into  one  for  any  purpose. 

The  cloak-rooms  are  conveniently  arranged  immediately  at  tin- 
top  of  the  stairs,  and  are  divided  into  two  halves,  each  4  ft.  6  in.  wide, 
with  a  stand  down  the  middle.  At  the  end  are  placed  the  lavatory 
basins,  allowing  two  basins  to  every  hundred  children. 

The  class-rooms  in  this  school  are  fitted,  as  in  all  the  schools  of 
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319.   DKNMARK   Hn.i.  SCHOOL,  CAMBERWKI.I.. 


Lond,m  County  Connal. 


T.  J.  Bailey,  Architect. 


the  London  School  Board,  with  dual  desks,  the  last  three  rows  being 
raised.  The  rooms  are  all  excellently  lit,  the  light  being  brought 
in  from  one  side  only. 

Under  the  Girls'  Department,  and  arranged  on  much  the  same 
plan,  is  placed  the  Infant  Department  (Fig.  314),  on  the  ground  floor, 
so  that  there  should  be  no  steps. 

While  this  type  of  three-storeyed  school  is  found  in  parts  of  London 
where  sites  are  costly  and  sufficient  space  difficult  to  secure,  the  advan- 
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320.  DENMARK  HILL  SCHOOL,  CAMHERWELL. 
London  County  Council.  T.  J.  Bailey,  Architect. 


321.  DENMARK  HILL  SCHOOL,  CAMMKRWELL. 
London  County  Council.  T.  J.  Bailey,  Architect. 
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tage  of  building  schools  of  one  storey  only  has  not  been  lost  sight  of, 
and  in  the  outlying  districts  where  there  has  been  no  difficulty  in 
securing  adequate  space  the  London  County  Council  Schools  are  built 
4n  separate  blocks  so  that  all  the  rooms  are  on  the  ground  floor.  A 
building  of  this  kind  is  shown  in  Figs.  317-319,  in  which  example  the 
school  is  divided  into  a  Senior  mixed,  a  Junior  mixed,  and  an  Infants' 
Department,  each  of  which  is  housed  in  a  separate  block. 

In  the  Denmark  Hill  School,  Camberwell,  a  recent  school  built  by 
the  London  County  Council  (Figs.  320,  321),  is  shown  another  method 


322.  THE  CAMPSDOVRNE  SCHOOLS,  HORNSKV.  .    Boys' and  Girls' Departments. 

//.  Chalfield  Clarke,  Architect. 

of  arranging  a  school  with  a  hall  placed  centrally,  and  equally  accessible 
for  either  department.     An  exterior  view  is  shown  in  Fig.  321. 

The  Catnpsbournc  Schools,  Hornsey. — As  an  example  of  a  two- 
storeyed  building  with  the  Girls'  Department  on  the  ground,  and  the 
Boys'  on  the  first  floor,  with  the  infants  housed  in  a  separate  build- 
ing, the  schools  recently  erected  by  the  Hornsey  School  Board  will 
serve  as  an  excellent  example.  These  schools  are  known  as  the 
Campsbourne  Schools.  The  site  available  for  the  school  contained 


LARGE   ELEMENTARY   SCHOOLS. 


349 


an  area  of  slightly  over  2  acres,  and  the  number  of  children  to  be 
provided  for  1,400.  The  Board,  on  the  advice  of  the  architect,  Mr 
Chatfield  Clarke,  after  going  carefully  into  the  question,  decided  that 
the  school  should  be  built  in  two  blocks — one  for  the  girls  and  boys, 
and  the  other  for  the  infants — it  being  somewhat  cheaper  to  build 
on  this  plan,  in  addition  to  the  advantages  gained  by  limiting  the 
building  to  two  storeys.  The  accommodation  was  settled  as  follows  : — 
Boys,  450;  girls,  450;  and  an  Infant  School  of  510.  The  class- 
rooms are  of  different  sizes,  viz.,  one  for  40,  two  for  <5o,  four  for 
60,  and  one  larger  room  capable  of  taking  70.  These  are  exactly 
repeated  on  the  floor  above.  On  referring  to  the  plan  (Figs.  325,  326), 
it  will  be  seen  that  these  rooms  are  in  each  floor  arranged  on  the  two 


323.  CAMPSP.OURXE  SCHOOLS,  HORNSEY.     Infants'  Department. 


sides  of  two  spacious  halls,  one  above  the  other,  measuring  nearly 
86  by  28  ft.  That  on  the  ground  floor  is  lit  from  the  ends,  and 
also  by  borrowed  light  from  the  class-rooms. 

The  girls'  cloak-room  is  placed  close  to  their  entrance,  with  three 
openings  into  the  hall,  while  the  boys,  whose  entrance  is  at  the 
opposite  end  of  the  building,  find  their  cloak-room  immediately  at  the 
top  of  the  stairs,  in  which  are  placed  also  the  lavatory  basins.  The 
boys'  entrance  is  in  a  different  street  to  that  of  the  girls,  an  excellent 
plan  if  the  site  happens  to  abut  upon  two  streets.  On  one  mezzanine 
floor  are  provided  two  rooms  for  the  assistant  teachers,  as  well  as 
one  for  the  Headmaster.  A  second  mezzanine  floor  between  the 
ground  and  first  floor  gives  a  caretaker's  and  a  store  room.  The 
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hall  on  the  first  floor  has  been  constructed  with  an  open  timber  roof, 
which  adds  much  to  the  handsome  appearance  of  the  school. 

The  class-rooms  are  fitted  with  dual  desks,  having  the  last  three 
rows  raised,  and  are  most  carefully  and  excellently  lit,  every  room 
being  lit  from  one  side  only,  with  an  ample  provision  of  glass  area. 
They  also  receive  a  diffused  light  from  the  hall,  there  being  glass 
partitions  carried  right  along.  It  will  be  seen  that  the  two  class-rooms 
at  the  south-west  corner  can  be  thrown  into  one  large  room. 

The  Infants'  Department  (Figs.  323,  324)  has  a  hall  of  50  by  25  ft., 
which  is  in  addition  to  the  class-room  accommodation  for  510,  the 
number  to  be  provided  for. 
One  class-room  at  the  end  of 
the  hall  can  be  thrown  into 
it  if  additional  space  is  re- 
quired for  any  purpose,  such 
as  marching  exercises,  &c. 
There  is  the  usual  cloak-room 
accommodation,  and  two  staff- 
rooms —  one  for  the  Head- 
rrustress,  and  one  for  her  as- 
sistants. A  feature  that  should 
be  noticed  is  the  provision  of 
a  babies'  room,  with  circular 
raised  seats,  for  the  purpose  of 
teaching  very  young  children. 

The  class-rooms  through- 
out are  heated  with  "  Boyd's  " 
patent  hot-air  stoves,  and  the 
halls  and  corridors  by  a  low- 
pressure  hot  -  water  apparatus, 
each  class-room  having  a  fresh -air  inlet  and  an  extract  line.  The 
walls  internally  are  built  to  the  height  of  the  dado  of  brown  salt- 
glazed  bricks,  the  upper  parts  being  finished  with  buff-coloured  bricks. 
The  outside  walls,  built  of  stock  bricks  with  red  brick  dressings,  make 
a  pleasing  and  effective  exterior  (see  Fig.  322). 

The  Varna  Street  School,  Manchester. — This  is  another  good 
example  of  a  school  with  a  separate  building  for  the  Infant  Department, 
and  a  block  for  the  upper  school,  with  the  girls  on  the  ground  floor  and 
the  boys  above,  but  with  the  addition  of  an  extra  floor  containing  rooms 
for  drawing  and  manual  instruction.  This  is  a  school  recently  erected  by 
the  Manchester  School  Board,  and  presents  several  points  of  interest. 


327.  THK  VARNA  STREKT  SCHOOL. 
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The  school  was  built  from  designs  by  Messrs  Potts  &  Hennings,  as 
the  result  of  a  competition  in  which  some  five  or  six  architects  took 
part.  The  conditions  were  very  fully  and  carefully  drawn  up  by  the 
Clerk  of  the  Manchester  School  Board,  Mr  Wyatt,  who  was  good 
enough  to  take  the  writer  over  the  building.  The  result  is  an  interest- 
ing and  very  successful  school,  one  of  the  most  remarkable  features 
being  the  very  low  cost  of  the  building. 

The  accommodation  to  be  provided  was  as  follows  : — School  to  be 
for  2,000,  viz.,  1,500  in  the  upper  school,  and  500  infants  in  a  separate 
building. 

The  rooms  supplied  in  the  larger  building  are — 

Fifteen  class-rooms  to  hold  6b  children. 

Eight  class-rooms  to  hold  84  children.     These  are  capable  of  division 

by  partitions. 
Two  halls,  140  by  30  ft. 
Three  cloak-rooms. 

Four  teachers'  rooms  for  heads  and  assistants. 
Large  drawing  school. 
Room  for  machine  drawing. 
Manual  instruction  room. 
Cookery  instruction  room. 
Caretaker's  room  and  coal-rooms. 

It  will  be  noticed  that  there  are  here  given  several  rooms  not 
found  in  the  other  two  Elementary  Schools  of  which  plans  have  been 
given,  but  which  ought  if  possible  to  find  a  place  in  every  school  in  this 
country,  as  they  usually  do  in  a  German  school  ;  for  while  in  London  it 
may  be  possible  to  give  instruction  in  certain  extra  subjects  by  sending 
the  children  to  various  centres,  it  is  very  often,  and  especially  in  country 
places  and  towns,  a  matter  of  great  difficulty,  and  in  any  case  it  is  a 
great  advantage  to  have  facilities  for  doing  so  in  the  school  itself. 

The  way  in  which  the  building  is  arranged  can  be  seen  on  reference 
to  Figs.  327-332,  where  the  full  plans  are  given. 

The  first  point  that  draws  attention  on  looking  at  the  plan  is  the 
entire  absence  of  internal  walls  in  the  main  building.  All  the  class- 
rooms on  the  two  sides  of  the  hall  are  merely  shut  off  by  glass  and 
wood  partitions,  the  glass  running  from  3  ft.  6  in.  right  up  to  the 
ceiling  (see  section,  Fig.  330).  The  hall  is  of  great  length,  viz.,  140  ft., 
and  the  entire  width  of  each  end  is  taken  up  with  the  window.  The 
side  walls  of  the  class-rooms,  except  for  the  constructionally  necessary 
pier,  are  plain  glass.  The  result  of  this,  looking  down  the  long  hall,  is 
very  striking.  The  whole  building  is  warmed  entirely  by  open  fire- 
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places,  formed  with  "  Leamington  bars,"  there  being  no  form  of 
heating  apparatus  in  the  building.  As  the  school  stands  in  a  high 
open  position,  with  an  unusually  large  area  of  glass,  it  is  difficult  to 
believe  that  they  do  not  suffer  from  cold  in  the  winter.  However, 
the  Headmaster  stoutly  maintained  that  the  rooms  were  most  satis- 
factorily warm  in  any  weather,  and  that  as  a  rule  he  had  only  one  of 
the  three  fireplaces  in  the  central  hall  lit,  because  fires  near  the  exits 
were  only  apt  to  make  the  boys  stand  about  by  them,  and  moreover 
were  not  usually  wanted  for  heating  purposes.  As  I  was  at  the  school 
in  the  early  summer,  I  had  no  opportunity  of  judging  personally,  but 
could  not  help  thinking  that  the  children  of  Manchester  must  be  un- 
usually warm-blooded. 
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332.  INFANTS'  DEPARTMENT,  VARNA  STREET  SCHOOL,  MANCHESTER. 

The  class-rooms  are  so  arranged  that  of  those  in  the  central  block 
any  two  can  be  thrown  together  in  a  moment,  if  it  is  desirable  for  one 
teacher  to  keep  an  eye  on  two  forms.  When  the  partitions  are  pushed 
back,  about  two-thirds  of  the  dividing  partition  is  clear. 

Dual  desks  are  employed,  and  the  area  of  floor  space  allowed  is 
10  sq.  ft.  The  Infant  School,  placed  in  a  separate  block,  is  shown  in 
Fig.  332,  arranged  with  rooms  on  three  sides  of  a  hall. 

There  is  in  every  class-room  a  ventilating  extract  flue,  as  there  is 
also  to  the  cloak-rooms.  There  are,  however,  no  inlets,  but  the  open 
fires  no  doubt  assist  the  ventilation.  The  upper  parts  of  the  windows 
also  are  made,  to  open  easily.  The  rest  of  the  arrangement  of  the 
rooms  can  be  easily  seen  from  the  drawings.  The  idea  of  the  building 
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is  the  same  as  that  of  a  factory,  being  a  skeleton  of  iron-work  and 
brick  piers  filled  in  with  glass  and  wood-work,  the  result  being 
an  effective  and  thoroughly  useful  school  building,  excellently  lit,  and 
produced  at  an  extraordinarily  low  cost.  The  limit  laid  down  by  the 
conditions  for  the  competition,  as  mentioned  above,  was  £g  a  head, 
and  this  sum  had  to  include,  in  addition  to  the  actual  building,  draining 
and  concreting  of  playgrounds,  erection  of  boundary  walls,  draining  of 
building,  offices,  cloak-room  fittings  of  wrought  iron  to  special  pattern  ; 
all  school  furniture,  including  three  pianos,  clocks,  fittings  for  cookery 
and  manual  instruction  rooms,  notice-boards,  &c.  ;  all  necessary  waste 
pipes,  meters,  gasfittings,  &c.  ;  a  caretaker's  house  of  six  rooms  ;  and 
,£30  for  memorial  stone.  That  is  to  say,  the  entire  cost  of  the  school, 
ready  for  occupation,  including  playgrounds,  and  as  a  matter  of  fact 
the  whole  of  the  main  block  for  the  upper  school  and  the  infants' 
building,  was  completed  for  little  over  the  sum  named.  Externally 
the  school  presents  somewhat  the  appearance  of  a  factory,  but  it  is  a 
plain  and  unpretentious  building,  and,  if  not  exactly  beautiful,  is  simple 
and  straightforward. 

The  Mora  Road  School,  Willesden. — This  shows  a  well-arranged 
school  with  two  departments  in  one  two-storeyed  building,  with  the 
infants  in  a  separate  block.  A  laundry  with  a  cookery-room  over  is 
placed  in  the  girls'  playground.  All  the  class-rooms  are  arranged  so 
that  the  light  should  fall  from  the  left.  The  school  now  is  estimated 
to  cost  about  £\6  a  head,  including  the  laundry  and  cookery  centre, 
caretaker's  house,  &c. 

The  next  type  of  school  is  that  in  which  all  the  rooms  required  are 
arranged  in  one  storey  only,  and  there  is  no  doubt  that  this  arrangement 
is  a  very  satisfactory  one,  but  requires  of  course  a  great  deal  of  space. 

The  Conway  Road  School,  Birmingham. — This  is  a  good  ex- 
ample of  this  class  of  school  recently  completed  from  the  designs 
of  Messrs  Martin  &  Martin  (see  Fig.  336).  The  school  is  designed  to 
accommodate  1,050  children,  in  the  proportions  290  boys,  290  girls, 
and  470  infants.  The  whole  of  the  school  buildings  are  in  one  block, 
including  the  caretaker's  house.  The  boys  and  girls  have  a  common 
assembly  hall  of  75  by  30  sq.  ft.,  giving  an  allowance  of  4  sq.  ft.  per 
head.  On  looking  at  the  plan,  it  appears  that  the  Infant  School  is  very 
large  in  proportion  to  the  other  part  of  the  school  ;  but,  as  a  matter  of 
fact,  the  two  class-rooms  adjoining  the  older  school  are  used  for  which- 
ever department  it  may  be  found  most  convenient.  The  cloak-rooms 
are  particularly  worthy  of  notice.  The  girls'  and  infants'  cloak-rooms  are 
provided  with  windows  enabling  supervision  to  be  kept  upon  them  by 
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any  one  in  the  central  hall ;  the  sides  next  the  corridor  are  formed  of 
wire  netting,  which,  while  allowing  free  ventilation,  prevents  access  by 
the  children  at  unauthorised  times.  There  is  a  room  provided  for  the 
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337.  THE  GREAT  HORTON  SCHOOL,  BRADFORD. 

W.  J.  Mor/ey,  Architect. 


The 


these   entrance 


Headmaster,  but  beyond  that  there  is  no  accommodation  for  the 
teaching  staff.  There  are  no  less  than  seven  entrances  to  the  building, 
so  that  in  cases  of  necessity  it  could  be  emptied  very  rapidly. 

lavatory    basins    are     ar-  ..      „      

ranged  in 
porches.       The 
and  heating  of  the  build- 
ing is  provided  for  by  the 
method     known     as     the 
Plenum  system,   which   is 
referred  to  and  described 
when  discussing  that  form 
of  ventilation.*  The  school 
cost  about  .£18,000. 

The  Great  Norton 
School,  Bradford.  -  -  This 
is  another  example  of  a 
large  one-storeyed  build- 
ing, with  the  Infant  School  ^  INFANTS'  DEPARTMENT,  GREAT  HORTON 
arranged  in  a  separate  SCHOOL,  BRADFORD. 

building   (see    Rigs.    338, 

339).     The  upper  school  is  a  "  mixed "  school,  and  provides  accom- 
modation for  704  children.     The  class-rooms,  of  two  sizes,  viz.,  56  and 

*  See  pages  452-5. 
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T/ie  Edinburgh  School  Board. 


iSCHOOL,    EDINBURGH. 


Robert  Wilson,  Architect. 
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64,  are  arranged  round  a  central  hall,  separated  by  glass  partitions 
from  the  latter,  which  is  of  large  size,  measuring  88  by  45  ft.  This 
allows  rather  over  5^  sq.  ft.  per  head.  Fig.  338  shows  the  building  for 
the  Infants'  Department. 

Bruntsfield  School,  Edinburgh. — Figs.  340-343  show  an  example  of 
a  Scotch  Board  School.  This  building,  recently  erected  in  Edinburgh, 
has  a  novel  feature,  in  a  swimming-bath  situated  in  the  basement  of  the 
building,  with  a  gymnasium  to  correspond  with  it  on  the  opposite  side. 
This  plan  for  the  swimming-bath  was  warmly  spoken  of  by  the  teachers, 
but  it  appears  not  to  have  been  adopted  as  a  regular  plan  by  the 
Edinburgh  Board,  though  found  again  in  the  school  illustrated  below, 
probably  owing  to  the  expense  involved.  The  ground  floor  is  devoted 
to  the  Infant  Department,  for  whom  the  hall  on  that  floor  is  reserved. 
The  rest  of  the  school  is  mixed,  and  known  as  the  "Juvenile"  Department. 
They  occupy  the  first  floor,  while  the  second  floor  is  reserved  for  more 
advanced  scholars,  being  practically  a  Higher  Grade  School  to  which 
pupils  come  from  all  over  the  neighbouring  district.  It  will  be  noticed, 
on  looking  at  the  plan  of  the  second  floor,  that  the  class-rooms  on  the 
front  are  separated  by  partitions  in  order  to  allow  of  the  necessary 
division,  while  facilities  are  provided  for  the  teaching  of  science,  cookery, 
&c.  The  plan  of  the  school  is  on  the  whole  not  unlike  that  of  a 
London  Board  School,  and  provides  good  and  ample  accommodation 
both  for  the  pupils  and  the  staff.  Unfortunately,  the  lighting  in  some  of 
the  class-rooms  cannot  be  considered  good.  This  was  especially  notice- 
able in  the  class-room  at  the  south-east  corner  of  the  building  next  to 
the  boys'  entrance.  This  room,  both  on  the  ground  and  first  floors,  had 
been  divided  by  a  partition  (see  Fig.  341)  into  two  long  narrow  rooms 
with  the  only  light  at  the  back,  and,  the  school  being  very  full,  the  seats 
were  necessarily  brought  a  considerable  distance  forward,  with  the 
consequence  that  about  half  the  children  were  in  a  quite  inadequate 
light.  The  difficulty  had  been  partially  met  by  introducing  a  side 
window  high  up  in  the  case  of  the  room  on  the  first  floor.  It  should 
be  added  that,  were  the  seats  arranged  as  shown  by  the  architect,  the 
light  would  be  strong  enough,  but  owing  to  the  increase  in  numbers  in 
the  school  it  has  been  necessary  to  bring  the  seats  much  farther  forward. 
The  lighting,  again,  of  the  divided  class-rooms  on  the  top  floor  can 
hardly  be  considered  to  come  up  to  modern  requirements. 

Broughton  Road  School,  Edinburgh.— The.  school  shown  in  Figs. 
344-347,  also  an  Edinburgh  school,  has  swimming-bath  and  gym- 
nasium in  the  basement ;  but  in  this  case  it  is  not  provided  with 
a  hall,  the  class-rooms  being  grouped  all  round  a  central  staircase,  a 
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348-350.  THE  ALEXANDRA  PARADE  SCHOOL,  GLASGOW. 
The  Glasgow  School  Board.  M'Whannell  6r-  Kogerson,  Architects. 
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science  class-room  and  cookery  instruction  room  being  provided  on 
the  top  floor. 

Alexandra  Parade  School,  Glasgow  (Figs.  348-350). — The  plans  of 
this  school  were  sent  by  the  Glasgow  School  Board  to  the  Paris  Exhibition 
of  1900,  as  being  a  typical  example  of  their  Elementary  Schools.  As  is 
usually  the  case  in  Scotch  Schools,  there  is  not  a  hall  on  each  floor, 
access  to  the  rooms  on  the  upper  floors  being  gained  by  means  of  a 
gallery.  The  cloak-rooms  and  lavatories  are  conveniently  placed  on 
the  landings  close  to  the  stairs,  accommodation  for  the  teachers  being 
arranged  off  the  half-way  landing. 

Another  Scotch  school  is  shown  in  the  Bathgate  School,  Fig.  351, 
designed  by  Mr  J.  Graham  Fairley,  and  recently  opened.  The  school 


351.  THE  BATHGATE  SCHOOL. 

J.   Graham   Fairley,  Architect. 

is  intended  to  take  920  scholars.      It  has  two  halls,  and  cost  about  /,  13 
a  head. 

All  these  schools  of  which  plans  and  descriptions  have  here  been 
given  are  typical  of  a  very  large  number  of  schools  that  have  been 
recently  built  all  over  the  country.  They  are  organised  on  what  is 
called  the  "  class-room  "  or  "  Prussian  "  system,  and,  as  the  idea  of  this 
arrangement  was  probably  in  the  early  days  borrowed  to  a  large  extent 
from  the  Continent,  it  will  be  interesting  to  compare  with  them  one  or 
two  of  the  more  recent  German  Elementary  Schools  before  passing  to 
different  types  of  buildings.  In  comparing  the  plans  of  the  schools  in 
the  two  countries,  it  should  first  of  all  be  borne  in  mind  that  the  hall  in  a 
German  Elementary  School  corresponds  in  no  degree  to  that  found  in  our 
schools.  It  is  there,  if  found  at  all,  which  is  by  no  means  always  the  case, 
placed  on  the  top  floor  well  out  of  the  way.  It  is  used  for  examination 
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purposes  and  social  functions,  and  is  often  handsomely  decorated.  Hut 
while  they  have  in  Germany  no  assembly  halls  corresponding  to  ours, 
there  is  always  attached  to  the  school  a  spacious  and  well-equipped 
gymnasium,  standing  as  a  rule  in  the  playground.  The  school  very 


352.  ELEMENTARY  SCHOOL  IN  THE  CHRISTBURGERSTRASSE,  BERLIN. 

often  assembles  in  this  for  prayers,  singing,  or  work  of  a  collective 
character.  They  usually  include  in  their  Elementary  Schools  special 
rooms  for  science  teaching,  if  not  completely  equipped  laboratories. 
Thev  also  have  in  the  newer  schools  elaborate  and  complete  washing 


353-356.  ELEMENTARY  SCHOOL  IN  THE  CHRISTBURGERSTRASSE,  BERLIN. 

and  dressing  rooms,  fitted  with  spray  and  shower  baths,  generally  placed 
in  the  basement.  These  will  be  found  fully  described  on  pages  464  et  seq. 
In  Germany,  Infant  Departments  are  not  found  as  part  of  the  school. 
The  school  age  begins  at  six.  Below  that  the  State  School  does 
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not  concern  itself  with  children,  though  a  number  of  private  persons 
and  societies  are  organising  Kindergartens  for  children  under  six  years 
of  age.  Class-rooms  with  sliding  and  movable  partitions  are  not 
found  in  German  Schools.  It  will  be  noticed  that  the  German  Schools 
are  divided  into  two  corresponding  halves  for  the  different  sexes  verti- 
cally, while  in  this  country  they  are  always  divided  horizontally  so  as 
to  give  a  floor  to  each. 

As  an  example  of  a  large  Public  Elementary  School  are  given 
the  plans  of  a  large  school  recently  erected  in  the  Christburgerstrasse, 
Berlin  (Figs.  352-356).  This  is  intended  to  take  about  2,000  children. 
The  building  has  four  floors  (on  each  of  which  the  rooms  exactly  corre- 
spond, except  in  the  centre  of  the  building),  besides  a  basement,  and 
contains  the  following  accommodation,  arranged  on  the  different  floors 
as  follows : — The  class-rooms,  of  which  there  are  thirty-eight,  are  all 
the  same  size,  viz.,  about  28  ft.  by  19  ft.  9  in.  On  the  ground  floor 
next  the  main  entrance,  which  divides  the  school  into  the  boys'  side 
and  the  girls'  side,  the  two  halves  corresponding  in  every  particular, 
are  placed  two  offices. 

To  the  left  of  the  office,  on  the  left  side  of  the  entrance,  is  the  Head 
Teacher's  room,  and  corresponding  to  it  on  the  other  a  map-room. 
Beyond  this  on  each  side  are  four  class-rooms,  and  in  the  projecting 
wings  on  each  side  there  are  two  rooms  in  which  the  youngest  children 
are  put  during  recreation  hours,  where  they  can  play  under  supervision. 
These  rooms  are  a  recent  innovation,  and  are  called  "  Kinderhorte." 
On  the  first  floor  the  room  over  the  offices  to  the  left  of  the  entrance 
is  a  Natural  Science  class-room,  while  the  space  over  the  entrance  is 
used  as  an  apparatus-room,  the  remaining  nine  rooms  along  the  front 
being  class-rooms.  In  the  two  projecting  wings  are  two  conference- 
rooms,  which  serve  as  common  rooms  for  the  masters  and  mistresses 
respectively. 

On  the  second  floor  the  room  to  the  right  of  the  entrance  is  taken 
for  Natural  Science  teaching,  with  the  same  arrangement  for  apparatus, 
the  remaining  eleven  rooms  serving  as  class-rooms. 

On  the  third  floor  there  are  found  ten  class-rooms,  while  the  three 
rooms  in  the  centre  are  combined  to  form  the  hall. 

In  the  basement  there  is  a  large  provision  for  the  storage  of  coal 
and  the  heating  apparatus.  Here  is  found  also  the  spray-bath  arrange- 
ments, consisting  of  two  rooms,  one  serving  as  a  dressing-room,  with 
twenty  compartments  ;  in  the  other  are  arranged  shower-baths.  Next 
to  it  are  two  drying-rooms  and  the  heating  apparatus  for  the  shower- 
baths.  In  the  two  projecting  wings  are  two  rooms  where  all  the 
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cleaning  apparatus,  &c.,  is  kept,  and  under  the  stairs  in  the  small 
projections  are  found  two  closets  for  the  masters  and  mistresses 
respectively.  This  list  of  accommodation  omits  the  large  gymnasium, 
which  stands  in  the  grounds  at  some  little  distance  from  the  school. 
See  Fig.  296,  where  a  site  plan  of  the  school  is  given. 

In  considering  the  accommodation  provided,  it  will  be  noticed 
that  there  is  no  cloak-room  provision.  Secondly,  that  though  the 
teachers'  rooms  are  on  the  first  floor  there  is  no  provision  of  closets 
nearer  than  the  basement,  and  no  lavatories  at  all,  either  for  teachers 
or  scholars. 
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357.  LARGE  ELEMENTARY  SCHOOL,  MANNHEIM. 

Except  for  these  points,  the  building  is  planned  on  a  lavish  scale 
as  regards  room.  The  corridor  alone,  running  as  it  does  the  entire 
length  of  the  building  on  four  floors,  with  width  of  9  ft.,  makes  an  area 
of  2,970  sq.  ft.,  which  would  be  equal  to  a  hall  of  say  73  by  40  ft., 
or  five  more  class-rooms. 

The  plan  of  the  building  is  simple  in  the  extreme,  consisting  of 
merely  one  very  long  corridor  with  all  the  required  rooms  opening 
off  it.  On  looking  at  the  block  plan  (Fig.  296)  it  will  be  seen  that  all 
the  class-rooms,  with  the  exception  of  two  on  the  third  floor,  look  over 
the  playground.  This  system  of  a  long  corridor  with  class-rooms 
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opening  off  it  on  one  or  both  sides  is  one  very  commonly  met  with  in 
German  Schools. 

The  next  example,  taken  from  the  "  Handbuch  der  Architektur," 
shows  another  arrangement  of  the  corridor  system  of  planning,  the 
building  forming  a  square,  so  arranged  as  to  include  the  gymnasium, 
which  serves  for  both  Boys'  and  Girls'  Departments,  as  is  very  commonly 
the  case,  though  in  many  of  the  large  schools  two  are  supplied,  one 
for  each  department.  This  school  (Fig.  357)  is  a  large  Elementary 
School  at  Mannheim,  and  contains  seating  accommodation  for  2,100 
scholars,  for  whom  there  are  forty-two  class-rooms,  each  capable  of 
taking  50  scholars.  The  gymnasium  is  of  considerable  size,  measuring 
72  ft.  by  39  ft.  3  in.,  having  an  entrance  on  each  side  of  it  with 
cloak-rooms.  This  building  was  erected  in  1887,  the  architect  being 
Ritter.  The  school  has  four  carcera  or  punishment  cells,  two  for  each 
department.  These  are  not  apparently  used  much,  and  are  generally 
omitted  in  the  more  recent  schools. 

The  next  example  (Figs.  358-360),  drawn  from  a  work  by  H.  Reinold 
Faber,  shows  a  different  type  of  school.  In  this  case  the  gymnasium  is 
included  in  the  building,  instead  of  standing  away  from  the  main  block 
in  the  playground — in  fact,  German  School  plans  may  be  roughly 
divided  into  those  in  which  the  gymnasium  is  separate  and  those  in 
which  it  is  included  in  the  main  building.  The  inclusion  of  the 
gymnasium  does  not  prevent  the  aula  or  examination  hall  being 
also  provided  in  the  accommodation.  It  is  not  usual  to  carry  the 
gymnasium  above  the  first  floor.  This  example  presents  consider- 
able difference  to  the  foregoing  building,  and  in  general  plan  and 
arrangement  bears  more  resemblance  to  an  English  Secondary  School. 
The  accommodation  is  ample  and  conveniently  arranged.  This  school 
has,  in  addition  to  the  rooms  given  in  the  building  above,  a  library, 
serving  when  required  for  a  conference-room,  placed  next  to  the 
masters'  and  mistresses'  common  rooms.  There  are  lavatories  for  both 
masters  and  mistresses  on  each  floor  off  the  landings  and  the  stairs. 
There  is  also  ample  cloak-room  accommodation.  There  is  no  ex- 
amination hall  to  this  school,  the  gymnasium  answering  here  both 
purposes.  On  the  top  floor  there  is  a  large  drawing-school  and  a 
singing-room.  The  latrines  are  placed  at  the  end  of  the  gymnasium. 
away  from  the  school  building,  with  which  they  are  connected  by 
two  covered  ways,  one  on  each  side,  corresponding  to  the  division  of 
the  building  into  the  Girls'  and  Boys'  Departments. 

There  is  seating  room  in  the  class-rooms  for  936  children,  each 
class-room  being  capable  of  taking  72  pupils. 
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358-360.  A  GERMAN  TOWN  SCHOOL. 

Reinold  Faber,  Architect. 
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The  main  entrance  of  the  building  leads  straight  through  the 
handsome  vestibule  down  some  steps  to  the  gymnasium.  On  either 
side  of  this  are  found  the  Headmaster's  room  and  the  office.  The 
pupils'  entrances  lead  directly  to  the  cloak-rooms,  which  have  two 
entrances  on  to  the  corridor  clown  the  centre  of  the  building.  This 
corridor  obtains  its  light  through  the  cloak-rooms  and  from  the 
windows  on  the  stairs.  The  cloak-rooms  are  of  considerable  size, 
each  of  them  measuring  about  27  by  15  ft.,  and  are  repeated  on  the 
first  floor,  and  on  rather  a  smaller  scale  on  the  second  floor.  At 
the  end  of  the  gymnasium  is  provided  a  room  for  the  teacher  and 
another  for  the  apparatus.  In  the  basement  are  found  the  caretaker's 
living-rooms,  heating  apparatus,  and  coal  cellars,  also  storage-room 
for  chairs.  On  the  first  floor  the  space  over  the  entrance  in  each 
department  is  utilised  to  form  a  small  store-room  for  keeping  the 
apparatus  used  in  teaching  Natural  Science.  On  the  whole  it  is  a 
carefully  thought-out  and  well-arranged  school,  and,  except  that  there 
are  no  washing  arrangements  for  the  pupils,  it  is  difficult  to  find 
anything  that  has  not  been  provided  for. 

The  next  example  (Figs.  361-364)  shows  a  somewhat  similar 
arrangement  of  school,  but  on  a  much  larger  scale.  There  is  accom- 
modation for  over  2,000  scholars,  the  class-rooms  being  of  two  sizes,  for 
72  and  54.  The  gymnasium  in  this  case  is  not  included  in  the  main 
block  of  the  building,  but  lies  a  little  way  off,  and  is  connected  with  it 
by  two  covered  ways.  There  is  again  in  this  school  ample  cloak-room 
accommodation,  and  the  assistant  masters  and  mistresses  are  well 
provided  for.  The  accommodation  is  on  a  large  scale.  There  is 
a  room  for  teaching  Natural  Science  with  its  store-rooms,  a  large 
hall  measuring  63  by  36  ft.,  drawing-school,  singing-room,  and  a 
combination  room  to  serve  a  variety  of  purposes.  We  have  hardly 
reached  the  point  in  this  country  where  so  elaborate  and  completely 
equipped  a  building,  designed  on  such  spacious  principles,  could  be 
supplied  for  an  Elementary  School. 

I  have  endeavoured  in  these  plates  to  compare  the  ordinary  types 
of  the  more  modern  development  of  school  planning  in  the  two 
countries,  the  schools  in  all  the  cases  selected  being  organised  on  the 
same  principles,  viz.,  that  of  separate  class-room  teaching.  And  while 
the  English  Schools  are  admirable  examples  of  compact  and  ingenious 
planning,  and  fulfil  all  the  requirements  which  sanitary  science  can 
demand  in  regard  to  ventilation  and  light  for  the  pupils  taught  in  them, 
they  are  most  carefully  arranged  in  every  way  to  be  as  economical 
as  possible,  and  every  feature  that  cannot  be  proved  to  be  actually 
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361-364.  A  LARGE  ELEMKNTARY  SCHOOL,  GERMANY. 

Rtinold  faber,  Architect. 
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essential  for  the  educational  or  sanitary  needs  of  the  pupils  is  rigorously 
cut  off.  But  although  public  opinion  in  this  country  will  not  tolerate 
an  expenditure  on  the  school  which  can  in  the  smallest  degree  be 
considered  unnecessary,  it  is  equally  determined  now  that  our  children 
shall  be  taught  in  buildings  that  are  as  hygienically  good  as  they  can 
be  made.  On  the  other  hand,  in  Germany  money  is  apparently  much 
more  easily  forthcoming  for  school  purposes,  and  the  buildings  seem 
planned  with  what  appears  to  be  an  almost  complete  disregard  for 
expenditure.  Any  feature  or  room  that  seems  to  offer  a  chance  of 
advancing  the  efficiency  of  the  school  is  at  once  included,  regardless 
of  the  cost. 


365,  366.    PUHLIC  SCHOOL,  LONGSHORK  STREET,   PHILADELPHIA. 

America. — The  American  Schools  for  elementary  teaching  com- 
prise Grammar  and  Primary  Schools.  These  are  almost  always  in  tin- 
same  building,  and  correspond  roughly  to  the  Infant  Department  and 
older  department  of  the  Elementary  Schools  of  this  country,  Massa- 
chusetts being  the  only  State  which  supplies  separate  buildings  for  the 
Grammar  and  Primary  Grades.  No  Master's  office  is  found  in  tin- 
Primary  Schools.  The  Head  of  the  Grammar  is  also  the  Headmaster 
of  the  Primary  Schools  of  his  district.  Primary  Schools  are  always 
mixed,  the  Grammar  usually  so. 

A  class-room  to  hold  56  pupils*  measures,  as  a  rule,  in  the  Primary 


American  School  Architecture,  E.  M.  Wheelwright. 
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Schools,  32  by  24  ft.,  and  in  the  Grammar  32  by  28  ft.,  giving  nearly 
14  sq.  ft.  per  head  in  the  first  case,  and  16  sq.  ft.  in  the  second,  con- 
siderably more  than  is  considered  necessary  in  England.  Each  class- 
room has  a  separate  cloak-room  attached  to  it,  with  if  possible  an  outside 
light,  and  one  or  both  entrances  to  it  from  the  class-room.  Sometimes 
the  hall  is  used  for  the  purpose  of  a  cloak-room  by  means  of  partitions.* 
A  common  method  of  planning  in  America  is  that  of  a  square  building 
with  large  class-rooms  arranged  at  the  corners,  and  so  lighted  on  two 
sides,  leaving  the  centre  of  the 
building  for  the  hall  and  cloak- 
rooms (see  Figs.  365,  366), 
American  architects  being  sel- 
dom satisfied  with  one  wall 
only  from  which  to  procure 
light.  This  is,  however,  usually 
rendered  necessary  by  the  great 
si/e  of  their  school-rooms'.  See 
for  example  Fig.  367,  showing 
the  first-floor  plan  of  Auburn- 
dale  School,  Ohio,  which  con-  KMT  not*  rum. 
sists  of  six  rooms  measuring  367.  AUHURNDALE  SCHOOL,  TOLEDO,  OHIO. 
over  ^6  ft.  8  in.  bv  2S  ft.  8  in. 
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ill    of   them    arranged  so  as  to  obtain   light   on    more    than   one 
This  plan   shows  the  cloak-rooms  with  entrance  only  from  the 
class-room. 

The  toilet-rooms,  W.C.,  &c.,  are  not,  in  American  Schools,  located 
in  a  separate  building,  but  are  placed  generally  in  the  basement,  where 
there  is  also,  as  a  rule,  a  large  play-room  for  both  boys  and  girls.  As 
an  example  of  a  large  Elementary  School  there  are  given  in  Figs. 
368-370  the  plans  of  the  Fowler  School,  Cleveland,  Ohio. 

The  basement  (Fig.  368)  is  entirely  given  up,  as  far  as  the  pupils 
are  concerned,  to  play-rooms  and  lavatories.  The  large  amount  of 
space  devoted  to  the  heating  and  ventilation,  which  occupies  the  re- 
mainder of  the  space,  should  be  noticed.  The  arrangements  of  the  air 
ducts  and  smoke  flues  are  indicated  on  the  plans.  The  sanitary  blocks 
are  so  placed  that  they  do  not,  as  is  so  often  the  case  in  American  Schools, 
come  actually  under  the  main  block  of  the  building.  The  boys'  half  of 
the  play-rooms  is  divided  from  that  of  the  girls'  merely  by  an  open- 
work railing  called  a  "picket  fence,"  each  having  their  own  staircase. 


and 
side. 


*  See  page  130,  Cloak-room. 
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368-370.   THE  FOWLER  SCHOOL-HOUSE,  CLEVELAND,  OHIO. 

Palliser  &•  Palliser,  Architects. 
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On  the  ground  and  first  floors  are  placed  the  class-rooms.  It  will 
be  noticed  that  most  of  the  rooms  are  of  large  size,  some  36  by  25  ft., 
and  are  called  school-rooms,  while  three  smaller  rooms  are  provided 
marked  class-rooms.  It  should  be  remembered  that  most  of  the  actual 
oral  teaching  is  done  in  these  smaller  rooms,  more  often  known  as 
"  recitation  "  rooms.* 

In  the  centre  of  the  building  is  a  wide  corridor  called  the  main 
hall,  but  the  available  space  left  after  deducting  the  cloak-rooms,  of 
which  there  is  one  to  each  school-room,  is  not  large  enough  to  answer 
the  purposes  for  which  a  central  hall  is  considered  necessary  in  this 
country.  Another  feature  that  would  probably  be  considered  objec- 
tionable here  are  the  closets  placed  in  some  of  the  cloak-rooms,  and  so 
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371,  372.  THE  BRIDGEPORT  SCHOOI,  U.S.A. 

IVarrcn  firings,  Architect. 

in  the  centre  of  the  building.  They  are  of  course  placed  against  the 
large  ventilating  shafts,  and  are  so  probably  quite  safe  as  long  as  the 
ventilation  is  working  efficiently.  The  hall  is  lit  by  borrowed  light 
from  windows  placed  over  the  cloak-rooms.  The  foot-warming  gratings 
should  be  noticed. 

The  building  is  spacious  and  conveniently  planned.  The  school- 
rooms, though  far  too  large  t  for  our  methods  of  work,  are  excellently 
lighted,  while  lavish  provision  has  been  made  to  ensure  their  efficient 
warming  and  ventilation. 


*  See  page  28. 

t  The  school-rooms  would  take  90  children  on  the  basis  of  the  Regulations  of  the 
Board  of  Education. 
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Figs.   371,   372  show  the  floors  of  the  Bridgeport  School. 
sanitary  block  is  placed  in  this  case  outside  the  building. 

Figs.  373,  374  show  an  American  school  arranged  simply  as  a 
corridor,  with  the  class-rooms  opening  off  it.  It  will  be  noticed  that  the 
sliding  partitions  are  so  arranged  that  all  the  class-rooms  on  each  floor 
can  be  at  once  thrown  into  one  room  running  the  entire  length  of  the 
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373,  374.  PUHLIC  SCHOOL,  PINE  STREET,  PHILADELPHIA. 

building.  A  hollow  place  is  provided  between  the  cloak-rooms  into 
which  the  partitions  can  be  run,  so  that  the  whole  of  the  partition  can 
be  taken  away.  As  there  is  no  other  division  between  the  class-rooms 
except  these  movable  partitions,  it  is  difficult  to  see  how  disturbance 
caused  by  movement  in  an  adjacent  room  is  to  be  avoided.  An  emer- 
gency stair  from  the  first  floor  is  here  provided. 
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In  order  to  show  generally  the  main  lines  upon  which  Elementary 
Schools  are  at  the  present  time  planned  in  the  more  important  countries 
on  the  Continent,  there  are  subjoined  a  series  of  figures  giving  typical 
plans  of  schools  from  twelve  countries.  These  figures  are  taken  from 
an  interesting  series  of  articles  by  Professor  Carl  Hintrager,*  published 
last  year  in  Das  Schulhaus,  a  German  magazine  devoted  to  school 
building.  The  most  marked  difference  between  the  schools  of  this 
country  and  those  on  the  Continent  lies  probably  in  the  use  of  the  hall. 
The  arrangement  so  common  as  to  be  almost  universal  in  this  country 
of  a  central  hall  used  for  collecting  the  school,  off  which  the  class-rooms 
open,  is,  practically  speaking,  not  found  on  the  Continent.  It  is  true 
that  many  of  the  schools  are  provided  with  a  large  hall,  but  this  is 
either  used  for  social  functions,  annual  semi-public  examinations,  and  so 
on,  or  is  simply  a  gymnasium,  which,  even  when  included  in  the  main 
building,  as  for  example,  in  the  school  from  Finland  (Fig.  377  (10)  ),  is 
treated  without  reference  to  the  position  of  the  class-rooms.  In  the 
schools  where  a  hall  is  provided  it  is  very  often  treated  with  consider- 
able attempt  at  architectural  effect,  but  usually  placed  well  out  of  the 
way  on  the  top  tloor.  A  suitably  fitted  gymnasium  is  all  over  the 
Continent  looked  upon  as  an  indispensable  adjunct  to  every  school 
except  the  very  small  country  schools.  A  method  of  planning  that  is 
found  very  frequently  in  the  Scandinavian  and  Danish  Schools  should 
be  mentioned,  in  which  an  ante-room  is  formed  at  the  top  of  the  stairs, 
which  forms  at  the  same  time  a  cloak-room,  and  the  access  to  a  number 
of  class-rooms.  An  example  of  this  can  be  seen  in  Fig.  377  (11). 
Great  ingenuity  is  sometimes  shown  in  arranging  a  large  number  of 
rooms  so  that  they  can  all  be  entered  from  one  entrance  cloak-room. 
This  plan  would  be  objected  to  in  this  country,  where  it  is  considered 
undesirable  for  class-rooms  to  be  entered  directly  out  of  a  cloak-room. 
The  arrangement  is  made  somewhat  easier  by  the  custom,  almost 
always  found  on  the  Continent,  of  dividing  the  schools  for  the  two  sexes 
vertically  instead  of  by  floors,  as  it  is  thus  possible  to  put  four  class- 
rooms back  to  back  in  the  centre  of  the  building  (see  F"ig.  377  (3) ). 

It  will  be  noticed  that,  except  in  the  case  of  America,  a  teacher's 
house  is  always  provided  as  part  of  the  school  block,  either  actually 
forming  part  of  the  building  or  standing  in  its  immediate  neighbour- 
hood. The  provision  of  sufficient  light  from  the  right  direction  is 
always  carefully  provided.  A  covered  playground  is  usually  provided 
in  France,  and  even  in  the  smallest  schools  it  is  rarely  absent. 

*  Grundriss-Typen  neuzeitlicher  Volksschulhauser  von  verschiedenen  Landern. 
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The  more  modern  schools  are  usually  supplied  with  cloak-rooms, 
which,  as  will  be  seen  on  referring  to  the  examples,  are  of  considerable 
size,  and  are  arranged  as  an  entrance  to  the  school-rooms,  no  objection 
being  felt  to  their  use  as  passages,  as  was  for  a  long  time  the  case 
in  this  country.  These  large  cloak-rooms  also  serve  as  rooms  in  which 
children  who  come  from  a  distance  can  eat  the  dinners  they  bring  with 
them.  In  America  separate  cloak-rooms  to  each  class-room  are  usually 
found. 

The  offices  were  in  the  older  buildings,  and  still  are  to  some 
extent  placed  against  or  inside  the  main  building  ;  however,  the 
tendency  now  is  to  place  them  as  in  this  country  out  in  the  playground, 
connecting  them,  however,  in  many  cases  by  a  covered  way  with  the 
main  building. 

The  most  remarkable  example  of  position  of  offices  is  that  shown 
in  Fig.  375  (7),  from  Holland,  where  the  offices  open  directly  off  the 
corridor,  and  all  other  considerations  have  apparently  been  superseded 
by  a  desire  for  thorough  supervision.  The  unsatisfactory  nature  of  this 
arrangement  is  accentuated  by  the  fact  that  the  school  is  mixed. 

In  Scandinavia,  where  the  population  is  so  scattered  that  a  regular 
attendance  at  schools  would  be  impossible,  there  is  a  special  form  of 
school  (see  Fig.  378).  This  has  a  sleeping- 
room  for  boys  and  girls,  each  taking  five.  The 
school  is  opened  for  two  or  three  months  in 
the  year  by  a  travelling  teacher,  and  the 
children  who  live  too  far  to  get  there  and 
back  in  the  day  are  boarded  in  the  school, 
during  the  course  for  which  the  school  is 
open,  either  paying  a  small  sum  or  free.  In 
some  cases  a  dormitory  is  attached  to  the 
teacher's  house. 

The  Continental  Schools  are  usually 
provided  with  complete  appliances  for  giving 
all  the  children  shower-baths.  These  will  be 

r  irlll  •!         1     •          l  l  • 

found  fully  described  m  the  chapter  on  sanita- 
tion  ;  they  have  also  as  a  rule  a  dining-room 
and  kitchen  for  the  children. 


37s.  A  SWKDISH  SBASOXAI. 
SCHOOL. 

*•  Sleeping-room  for  5  Boys.     2.   School- 

room.    3.  uoak-room  for  B0ys. 


The  floor  space  provided  per  head  is  much  the  same  as  in  this 
country,  except  in  the  case  of  the  newer  American  Schools,  where  it  is 
not  uncommon  to  find  a  considerably  large  allowance  of  area  per  head. 
To  this  is  due  the  large  size  of  the  class-rooms  in  American  Schools, 
which  combine  the  large  numbers  of  an  elementary  class,  with  an 
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allowance  of  floor  space  and  single   desks,   which   are   usually   only 
provided  here  for  the  relatively  small  classes  of  Secondary  Schools. 

A  further  noticeable  point  in  American  Schools  is  the  large  pro- 
vision of  ventilating  ducts,  and  arrangements  for  the  provision  of  fresh 
air  and  warming.  Some  of  these  systems  have  been  adopted  in  this 
country,  but  not  often  on  so  lavish  a  scale,  nor  is  there  anything  like 
the  same  provision  for  this  made  as  is  the  usual  custom  in  the  United 
States.  The  more  rigorous  climate  of  that  country,  and  the  much 
greater  range  of  temperature  to  be  provided  for,  no  doubt  account  for 
this  to  a  large  extent.  The  school  gardens  and  decorative  treatment 
of  the  playground,  which  form  a  feature  of  Continental  Schools  in 
Northern  Europe,  are  found  neither  in  England  nor  America. 


General  Description  of  the  Elementary  Schools  in  the  Twelve  Countries 
Selected  for  Illustration.  —  See  Figs.  375-377. 

AMERICA. 

Sinull  Si'/tools,  375  (i). — Teacher's  residence  never  in  the  school  building.  Separate 
entrances  and  doak-rooins  for  boys  and  girls.  Generally  a  small  room  for  teachers,  and 
store  for  coal  and  wood.  Sanitary  conveniences  well  away  in  the  corners  of  the  play- 
ground. School-room  lit  from  one  side. 

Medium-sized  Schools,  376(1). — Usually  on  two  floors.  School-rooms  lit  from  three 
sides.  A  separate  cloak-room  to  each  class  room.  Offices  outside  the  building,  but  con- 
nected by  a  covered  way-  Large  playgrounds  for  each  sex.  School  gardens. 

Large  Sc/tooh,  377  (i). — Class-rooms  opening  off  a  wide  central  corridor  forming  a 
hall.  Separate  cloak-rooms  attached  to  each  class-room.  Offices  in  basement. 

BELGIUM. 

Small  Country  St /tools,  375  (2). — Teacher's  residence  in  separate  building  close  to  the 
school.  School-rooms  lit  from  two  sides,  left  and  right.  Separate  entrance  porches  for 
boys  and  girls,  which  also  serve  the  purpose  of  cloak-rooms  and  lavatories.  Separate  open 
and  covered  playgrounds,  the  latter  usually  containing  the  offices. 

Medium-sized  Schools,  376  (2). — Boys'  and  girls'  school  separated  by  teacher's  house. 
( Mass-rooms  on  two  floors.  Cloak-rooms  off  the  stair  landings.  Open  and  covered  play- 
grounds. School  gardens.  Offices  in  the  playgrounds. 

Large  Schools,  377  (2). — This  example  has  a  central  court  covered  with  a  glass  roof. 
Boys  and  girls  separated  by  floors.  Offices  outside  the  building,  but  connected  by  a 
covered  way.  Manual  training  room  in  basement.  Gymnasium.  Art-room.  Needle- 
work-room for  girls.  Separate  rooms  for  masters  and  mistresses. 

DENMARK. 

Small  Country  Schools,  375  (3). — Teacher's  residence  built  immediately  against  the 
school.  Cloak-rooms  usually  of  considerable  size,  and  common  to  both  sexes.  Manual 
training,  a  Slojd-room,  and  gymnasium  usually  provided.  Offices  out  in  the  playground. 
Class  rooms  lit  from  one  side. 
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DO 
DD 


9.  Austria. 


rL 


I  or  td* 


o.  Finland. 


J 


: 


12.  Swit/ertantl. 


I.  Class-rooms.  II.  Manual  training  rooms.  III.  Cloak-rooms.  IV.  Teachers'  rooms.  V.  Stock- 
rooms. VI.  Playground.  VII.  Covered  playsheds.  VIII.  School  gardens.  IX.  Teachers' 
gardens.  X.  Sanitary  conveniences.  XI.  Fuel  store.  XII. -XVIII.  Teachers'  residence. 
XIX. -XXI.  Stables. 


375.  COMPARATIVE  EXAMPLES  OF  SMALL  SCHOOLS  FROM  TWELVE  COUNTRIES. 

From  "Das  Schulhatts"  1905. 
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Medium-sized  Schools,  376  (3). — One-storeyed  building.  Common  cloak-room  in 
centre  of  building.  Separate  open  and  covered  playground  for  each  sex.  Gymnasium 
with  two  cloak-rooms.  Offices  in  the  playground. 

Large  Schools,  377  (3). — Three-storeyed  building  divided  vertically  into  two  halves  for 
boys  and  girls.  Small  cloak-rooms  near  the  class-rooms.  Gymnasium  in  separate 
building.  Offices  in  the  playgrounds.  Open  and  covered  playground  for  boys  and  girls. 
Baths,  kitchen,  and  dining-room  in  basement.  Teachers'  rooms.  Store-rooms.  Studio. 
Manual  training  and  needlework  rooms. 

GERMANY. 

Small  Country  Schools,  375  (4). — Teacher's  residence  commonly  over  the  school. 
Large  cloak-room  common  to  both  sexes.  School-room  lighted  from  one  side.  Offices 
away  from  school  in  playground. 

Medium-sized  Schools,  376  (4). — Two-storeyed  building.  Cloak-rooms  arranged  as 
entrance  to  class-rooms.  Rooms  lit  from  left  and  back.  Open  undivided  playground. 
Offices  arranged  in  out-buildings. 

Large  Sc/wols,  377  (4). — Three  floors  and  basement,  divided  vertically  for  the  two 
sexes,  each  of  whom  have  their  own  entrances,  staircases,  and  class-rooms.  Cloaks 
usually  hung  in  the  corridors,  more  seldom  in  special  cloak-rooms.  Offices  outside 
the  building,  but  connected  by  covered  way.  Gymnasium  in  separate  building  in  play- 
ground. In  basement  school-baths  and  dressing-rooms,  kitchen  and  dining-room.  Play- 
grounds for  boys  and  girls.  Separate  rooms  for  masters  and  mistresses,  and  store-rooms. 
Drawing  school.  Manual  training  and  needlework  room. 

ENGLAND. 

Small  Country  Schools,  375  (5). — Teacher's  residence  separate,  but  close  by.  In  case 
of  very  small  schools  a  common  entrance  may  be  found,  serving  also  as  cloak-room  ;  more 
usually  there  will  be  two  separate  entrances.  School-room  lit  from  two  sides.  Separate 
room  provided  for  infants  in  all  except  the  very  small  schools.  Offices  well  away  in 
separated  playgrounds.  A  common  playground  will  be  found  in  very  small  schools. 

Medium-sized  Schools,  376  (5).  One-storeyed  building.  Separate  entrances  and  large 
cloak-rooms  for  each  sex.  Wide  corridor  used  for  physical  exercises.  Teachers'  room. 
Offices  in  playground.  Large  separate  playgrounds. 

Large  Schools,  377  (5). — Sexes  separated  by  floors.  Central  hall  for  each  department. 
I.arge  cloak-rooms  placed  conveniently  at  entrances.  Two  staircases  for  each  department. 
Offices  away  from  building  in  playground.  Teachers'  room.  Manual  training  and 
cookery  rooms  usually  in  separate  buildings.  Playgrounds  and  covered  playgrounds  for 
each  sex. 

FRANCE. 

Small  Schools,  375  (6). — Teachers  residence  forms  part  of  school  block.  School-room 
lit  on  both  of  the  long  sides.  Separate  entrances,  cloak-rooms,  and  covered  playgrounds 
containing  the  offices  are  provided  for  the  two  sexes.  School  gardens  commonly  provided. 

Medium-sized  Schools,  376  (6). — In  this  example  of  a  town  school  there  is  a  building 
in  front,  which,  besides  providing  residential  accommodation  for  the  master  and  mistress, 
has  various  offices  for  the  use  of  certain  of  the  town  officials.  The  school  is  divided  into 
two  similar  halves  for  girls  and  boys,  each  side  containing  two  class-rooms,  cloak-rooms, 
and  lavatory,  a  covered  play-room,  offices  in  an  open  playground,  and  a  school  garden. 
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Large  Schools,  377  (6). — Separate  buildings  for  boys  and  girls.  Teaching -rooms  on 
the  two  upper  floors  looking  over  playground.  On  the  ground  floor  a  larger  room  for 
physical  exercise,  with  cloak-rooms,  lavatories,  &c.  Gymnasium  in  separate  building, 
combined  with  room  for  the  school-keeper.  Offices  in  playground.  Teachers'  rooms  and 
store-room.  Manual  training  and  needlework  room. 

HOLLAND. 

Small  Country  Schools,  375  (7). — Teacher's  residence  in  separate  building.  School- 
room lit  from  one  side.  Small  common  cloak-room  and  entrance.  Covered  play- 
ground. Offices  approached  directly  out  of  the  school-room. 

Medium-sized  Schools,  376  (7). — One-storeyed  building,  top-lighted  corridor.  Cloak- 
rooms in  passage.  Room  for  Head  Teacher.  Hall  for  physical  exercises.  Offices  in 
the  building.  Two  open  playgrounds  and  school  gardens. 

Large  Schools,  377  (7). — Boys  and  girls  taught  together  in  mixed  classes.  Often  only 
one  main  staircase  provided.  The  class-rooms  where  they  come  together  are  separated  by 
glass  partitions  with  doors,  in  order  to  facilitate  supervision  by  the  Head  Teacher.  The 
offices  open  immediately  off  the  corridor  with  no  separating  lobby,  to  be  well  under  the 
observation  of  the  teachers.  Cloaks  hung  in  the  corridor.  Hall  for  gymnastic  and 
physical  exercise.  School  baths  in  basement.  Teachers' rooms  and  store-rooms.  Draw- 
ing school.  Manual  training  rooms. 

NORWAY. 

Small  Schools,  375  (8). — Schools  commonly  built  of  wood.  Teacher's  residence  and 
school  under  same  roof.  Common  entrance.  Staircase  used  as  cloak-room.  School- 
room lit  from  one  side.  A  manual  training  or  Slojd  room  is  usually  provided  ;  in  tin- 
example  it  is  over  the  school-room.  Offices  out  in  the  yard  at  the  back. 

Medium-sized  Schools,  376  (8). — Two-storeyed  buildings.  Cloak-rooms  in  passage. 
Teachers'  room  and  store-room.  Hall  for  gymnastic  exercise.  Covered  playgrounds. 
Open  playgrounds.  Offices  arranged  behind  the  hall. 

Large  Schools,  377  (8). — Three  floors  and  basement.  Building  divided  into  two  halves 
for  boys  and  girls,  each  with  separate  entrance,  staircase,  «S:c.  ( 'loak-rooms  off  the  landings. 
Gymnasium  in  separate  building.  Separate  building  in  playground  for  school-keeper's 
house.  Playgrounds  for  boys  and  girls.  Teachers'  rooms  and  store-rooms.  Drawing 
school.  Manual  training  or  Slojd  room.  Kitchen,  dining-room,  &c. 

AUSTRIA. 

Small  Schools,  375  (9). — Teacher's  residence  and  school  in  one  block.  Large  entrance 
hall  serving  as  cloak-room  for  both  sexes.  School-room  lighted  on  two  sides.  Offices 
connected  with  the  building  by  a  lobby.  No  covered  playground. 

Medium-shed  Schools,  376  (9). — Two-storeyed  building.  Offices  in  the  building. 
Passage  used  as  cloak-room.  Two  teachers'  rooms  and  store-rooms.  Open  playgrounds 
and  school  gardens. 

Large  Schools,  377  (9). — Building  divided  into  two  halves  for  boys  and  girls.  Offices 
approached  through  a  lobby  off  each  floor.  Cloaks  hung  in  corridor.  A  well-equipped 
gymnasium  of  one  storey  placed  by  the  side  of  the  main  building.  Playgrounds  and 
small  garden.  School  baths  not  usually  found.  Manual  training  room,  kitchen  and 
dining-room.  Teachers'  rooms  and  store-rooms.  Drawing  school  and  library. 
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FINLAND. 

Small  Schools,  375  (10). — Teacher's  residence  and  school  in  one  building.  Wide 
corridor  forming  common  cloak-room.  School-room  lit  from  one  side.  Offices  in  the 
building. 

Medium-sized  Schools,  376  (10). — One-storeyed  building  with  two  entrances  and  cloak- 
rooms. Manual  training-room.  Gymnastic  and  assembly  hall.  School-keeper's  living- 
rooms.  Covered  playgrounds.  Offices  outside  building.  Small  garden. 

Large  Schools,  377  (10). — Building  divided  into  two  halves  for  boys  and  girls. 
Broad  central  corridor  used  as  cloak-room.  Gymnasium  often  found  in  main  building. 
Offices  in  playground.  Special  conveniences  for  teachers  being  placed  in  the  building. 
Open  and  covered  playgrounds  for  each  sex.  Teachers'  room.  Manual  training  and 
Slojd  room. 

SWEDEN. 

Small  Sc/ioo/s,  375  (i  i). — Teacher's  residence  and  school  forming  one  group.  Large 
common  cloak-room.  A  large  Slojd  room  is  always  found.  School-room  lighted  from 
two  sides.  Offices  away  from  the  building. 

Medium-shed  Schools,  376  (11). — One-storeyed  building.  Boys'  and  girls'  school 
separated  by  teacher's  house.  I^arge  cloak-rooms.  Offices  outside  building.  Hall  for 
gymnastic  exercise  with  cloak-rooms.  Open  playground.  Small  garden. 

Large  Schools,  377  ( 1 1 ). — Three  floors  and  basement.  The  building  is  divided  into 
three  departments:  one  tor  the  smaller  children  from  seven  to  nine  years,  one  for  boys, 
anil  one  for  girls.  Three  separate  entrances  and  staircases  are  provided.  Cloak-room 
provided  to  every  two  class-rooms.  Gymnasium  in  separate  building.  Offices  in  the 
playground.  Separate  playgrounds  for  boys  and  girls.  Covered  playgrounds  are  often 
found.  Teacher's  house  often  provided  near  the  school.  Shower-baths  provided  in 
basement.  The  class-rooms  that  are  adjacent  are  provided  with  a  pass  door,  in  order  to 
facilitate  the  visits  of  the  Head  Teacher  and  Inspectors.  On  the  top  floor  are  placed  the 
art  school,  Slojd  rooms,  kitchen  and  dining-room,  room  for  teachers,  itc. 

SWITZERLAND. 

Small  Schools,  375  (12). — Teacher's  residence  in  school  building,  commonly  on  first 
floor  over  the  school.  Large  common  cloak-room,  from  which  the  offices  are  entered. 
Manual  training  room  usually  provided.  School-room  lighted  from  one  side. 

Medium  shed  Schools,  376  (i  2). -Two-storeyed  building.  Boys  on  the  ground  and 
girls  on  the  first  floor.  Offices  in  the  building.  Passages  as  cloak-rooms.  A  small 
teachers'  store-room  on  each  floor.  Gymnasium  with  apparatus-room  and  small  sanitary 
annexe.  Open  playground.  School  garden. 

Large  Schools,  377  (12).  —  Building  divided  into  two  halves  for  boys  and  girls. 
Corridors  used  for  cloak-rooms.  Offices  commonly  inside  the  building,  approached  off 
each  floor.  Gymnasium  in  separate  building.  School-keeper's  rooms  in  the  buildings. 
School  baths,  kitchen  and  dining-room  in  basement.  Teachers'  room.  Drawing  school. 
Manual  training  and  needlework  rooms. 
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HIGHER    ELEMENTARY    SCHOOLS     HIGHER    GRADE 
ELEMENTARY    SCHOOLS. 

Difference  between  Higher  Grade  and  Higher  Elementary  Schools — Origin  of  Higher 
Elementary  Schools — Differences  in  the  Buildings  from  the  Elementary  School- - 
The  London  Higher  Elementary  Schools — The  Central  Higher  Grade  School, 
Manchester — Examples  at  Scarborough,  Nottingham,  and  Falkirk. 

A  CAREFUL  distinction  must  be  drawn  between  Higher  Grade  Schools 
and  Higher  Elementary  Schools.  These  terms  have  been  loosely 
applied  to  various  kinds  and  classes  of  schools,  and  considerable  con- 
fusion has  thereby  been  caused.  At  the  present  time  the  name  Higher 
Elementary  School  is  applied  to  schools  which,  confining  their  work  to 
the  upper  standards  of  the  Elementary  Schools,  try  to  keep  their  pupils 
on  until  the  age  of  fifteen  or  sixteen,  and  in  some  ways  may  be  regarded 
as  a  form  of  Third  Grade  Secondary  Schools.  For  a  long  time  these 
schools  were  simply  called  Higher  Grade  Schools,  but  this  term, 
although  still  used  in  many  cases  to  denote  schools  that  might  more 
properly  be  called  Technical  Schools,  is  now  principally  applied  to 
Elementary  Schools  rather  above  the  ordinary  Public  Elementary 
Schools.  Fees  are  commonly  charged,  and  the  term  has  more  a  social 
significance  than  actually  implying  anything  more  advanced  in  the  way 
of  curriculum.  This  confusion  in  name  accounts  for  the  fact  that  the 
plans  shown  illustrate  buildings  that  are  called  by  both  names. 

The  Higher  Elementary  Schools  are,  with  regard  to  their  buildings, 
subject  to  a  special  set  of  rules  (see  Appendix)  issued  by  the  Board  of 
Education,  which  limit  the  size  of  classes  to  40  and  the  area  of  Moor 
space  per  head  to  a  minimum  of  1 5  sq.  ft. 

The  Higher  Grade  Elementary  Schools  are  governed  by  the  rules 
applicable  to  the  ordinary  Public  Elementary  Schools.  The  origin  of 
the  true  Higher  Elementary  Schools  may  be  shortly  stated. 
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As  soon  as  the  attendance  at  the  Elementary  Schools  became 
somewhat  more  regular,  it  was  found  that  in  some  schools  there  were 
a  number  of  pupils  whom  it  was  possible  to  take  beyond  the  seventh 
or  highest  standard  as  recognised  by  the  "Code"  of  the  Board  of 
Education ;  although  many  schools  still  found  that  six  standards 
were  all  they  could  manage.  The  raising  of  the  leaving  age,  and  the 
abolition  of  half-time,  with  further  restrictions  and  more  stringent 
regulations  against  exemption,  naturally  tended  to  increase  the 
number  of  the  pupils  in  the  higher  standards.  As  a  rule,  however, 
except  in  the  case  of  very  large  schools,  there  were  not  a  sufficient 
number  of  these  advanced  scholars  to  form  a  class,  and  they  were 
generally  taught  by  the  master  taking  Standard  VII.  at  the  same 
time  :  while  teachers  in  small  schools,  or  in  those  neighbourhoods 
where  the  parents  took  away  their  children  at  the  earliest  opportunity, 
probably  had  to  take  Standards  V.,  VI.,  and  VII.  together.  The 
London  School  Board  in  1887  made  an  attempt  to  meet  this  difficulty 
by  appointing  one  school  in  each  group,  which  was  to  have  a  special 
class,  and  to  which  any  children  sufficiently  advanced  should  come 
I rom  the  other  schools  in  the  group.  In  these  schools  some  arrange- 
ments were  made  for  the  better  teaching  of  science,  by  the  provision 
ot  laboratories.  &c. 

I  his  was  open  to  many  objections.  The  other  schools  naturally  did 
not  like  sending  on  and  so  losing  all  their  most  promising  pupils;  the 
selected  schools  became  overcrowded  in  the  lower  forms  owing  to 
parents  sending  their  children  there  in  preference  to  other  schools,  in 
order  to  make  sure  of  their  admission  to  these  high  forms.  It  was  in 
order  to  provide  for  this  class  that  the  special  schools  known  first  as 
Hi- 'her  Grade  and  later  as  Higher  Elementary  Schools  were  erected. 

r"»  r">  j 

These  are  now  recognised  by  a  Minute  of  the  Board  of  Education, 
which  provides  that  they  shall  be  separate  schools,  with  a  four  years' 
course  beginning  with  Standard  IV.  No  pupil  is  admitted  to  these 
schools  without  having  attended  for  at  least  two  years  at  a  Public 
Elementary  School,  and  having  a  certificate  from  a  Government 
Inspector  that  he  or  she  is  capable  of  profiting  by  the  instruction  in 
the  higher  school. 

The  buildings  for  Higher  Elementary  Schools  differ  from  the 
ordinary  Elementary  Schools  chiefly  in  the  smaller  size  of  the  class- 
rooms, and  in  the  provision  of  rooms  for  special  instruction,  such  as 
laboratories,  rooms  for  drawing,  manual  instruction,  needlework, 
domestic  economy,  &c.  The  number  of  scholars  attending  one  Higher 
Elementary  School  is  limited  by  the  "Code"  to  300,  for  which  number 
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ten  class-rooms  would  be  required,  and  of  which  four  at  least  should 
be  capable  of  accommodating  40  scholars. 

The  regulations  further  require  that  not  less  than  15  sq.  ft.  of 
floor  space  should  be  provided  for  each  scholar  in  the  class-room, 
which  is  to  be  furnished  with  single  desks,  the  gangways  to  be  2  ft. 
wide,  the  laboratory  accommodation  to  be  as  follows  : — The  laboratory 
must  be  sufficiently  large  to  provide  at  one  time  for  the  largest  class  in 
the  school.  A  separate  laboratory  should  generally  be  provided  for 
chemistry  and  for  physics.  A  laboratory  should  afford  30  sq.  ft.  of 
rloor  space  for  each  scholar,  the  minimum  size  to  be  600  sq.  ft.,  but 
if  possible  it  should  be  somewhat  larger.  When  the  laboratory 
accommodates  more  than  25  pupils,  a  second  teacher  is  required. 
Laboratories  must  be  fitted 
with  suitable  tables,  which 
must  be  well  lighted.  They 
should  be  properly  supplied 
with  gas  and  water.  For 
chemical  laboratories,  sinks, 
cupboards,  and  the  necessary 
fume  closets  must  be  provided. 
A  small  balance-room  should 
be  added  if  required. 

In    addition    to    the    class- 
rooms   and     laboratories     it    is 
desirable    that    a    Higher    Ele- 
mentary  School   should   include         379,380.   DIAGRAM  SHOWING  A   HIGIIKK 
at      least      one      lecture  -  room,  KI.KMKNTARY  SCHOOL. 

which     should     be     fitted    with 
a  lecturer's  demonstration   table  and  properly  arranged   seats.* 

The  plans  of  these  schools  vary  from  a  building  little  different 
from  an  Elementary  School,  but  having  the  top  floor  devoted  to  science 
teaching,  to  buildings  so  elaborate  that  they  ought  more  properly  to  be 
called  Technical  Schools.  The  diagrams  in  Figs.  379  and  380  show 
the  adaptation  of  the  ordinary  type  of  London  Board  School  to  the 
purposes  of  a  Higher  Elementary  School.  This,  it  will  be  noticed,  is 
very  similar  in  general  arrangement  to  that  of  the  Cobbolcl  Road  Ele- 
mentary School  (see  Figs.  315,  316),  the  top  Moor  being  devoted  to 
science  teaching,  drawing,  needlework,  clay  modelling,  &c. 

The    Central  Higher    Grade  School,    Manchester. — In    Fig.   381 
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*  For  science  rooms,  see  ante,  Chapter  V. 
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are  shown  the  plans  of  a  large  and  important  school  of  this  type  recently 
erected  in  Manchester.  There  is  accommodation  in  this  building  for 
1,450  pupils.  Of  this  number  reserve  class-room  is  provided  for  250. 
There  are  700  pupils  in  the  elementary  grades,  and  500  in  the  upper 
standards,  or,  as  it  is  called,  the  School  of  Science.  In  1900  there 
were,  of  1,048  scholars  on  the  books,  421  in  the  advanced  section  (298 
boys  and  123  girls),  and  627  in  the  elementary  section.  All  the  pupils 
entering  are  required  to  have  passed  the  Fourth  Standard  of  an  Ele- 
mentary School  or  an  equivalent  examination,  and  pay  a  fee  of  6d,  a 
week  in  the  Elementary  School,  and  the  same  in  the  advanced  classes 
if  the  child  of  a  ratepayer,  otherwise  the  charge  is  is.  The  fees  are, 
however,  remitted  when  it  seems  necessary  or  desirable.  In  the  base- 
ment of  the  building,  besides  the  gymnasium,  manual  training  room, 
and  cookery  instruction  room,  there  is  a  dining-room  where  scholars 
are  allowed  to  dine,  and  may  have  the  food  they  bring  with  them 
warmed,  and  be  supplied  with  tea  or  coffee  at  a  small  charge.  This 
is  found  very  necessary,  as  many  of  the  pupils  come  considerable 
distances,  some  arriving  by  train.  There  is  a  library  44  by  31  ft.  on 
the  Around  floor,  and  a  separate  assembly  hall  So  by  40  ft.  for  boys 
and  girls.  The  class-rooms  have  in  most  cases  movable  partitions,  and 
arc  arranged  to  accommodate  classes  of  different  numbers.  The  studio 
is  a  large  room  64  by  34  ft.,  arranged  with  desks  for  model  and  free- 
hand drawing.  The;  chemical  laboratory  on  the  third  floor  has  benches 
for  40  pupils,  as  has  also  the  physical  laboratory.  There  are  small 
additional  chemical  and  physical  laboratories  for  students  doing 
advanced  work. 

The  next  example  (Figs.  382-384)  shows  a  Higher  Grade  School  at 
Scarborough.  This  is  a  considerably  more  elaborate  building,  a  larger 
amount  of  space  being  devoted  to  rooms  for  technical  teaching  in 
proportion  to  the  class-room  accommodation. 

The  basement  is  14  ft.  high  in  the  clear,  and  one  of  its  features  is 
a  gymnasium  20  ft.  high,  reached  from  both  playgrounds  by  means  of 
boys  and  girls'  open  porch  and  a  separate  staircase.  There  is  also  a 
complete  laundry,  consisting  of  ironing  and  washing  rooms,  with  dryers, 
for  the  instruction  of  40  girls  in  two  classes.  Immediately  adjoining 
this  is  the  cookery  kitchen,  with  scullery  and  pantries  abutting  on  the 
girls'  main  staircase.  There  is  accommodation  in  the  cooking  kitchen 
for  36  girls,  and  it  is  fitted  with  gas  stoves  and  open  fireplaces,  and 
all  necessary  shelving,  tables,  cooking  utensils,  and  requisites  for  the 
instruction  classes. 

Towards  the  east  side  are  two  dining-rooms  for  12  children  each, 
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382-384.  HIGHER  GRADE  SCHOOL,  SCARBOROUGH. 
The  Scarborough  School  Board.  Hall,  Cooper,  &  Davis,  Architects. 


392 


ELEMENTARY   SCHOOLS. 


accessible  from  the  respective  playgrounds.  Adjoining  the  boys'  dining- 
room  is  a  spare  class-room,  and  immediately  adjoining  this  is  a  joiner's 
shop,  with  accommodation  for  40  boys.  There  are  also  unpacking 
rooms,  store-room,  cloak-room,  and  lavatory  for  each  department  using 
this  Hoor.  A  caretaker's  room,  a  boiler-house,  heating  chamber,  &c., 
are  also  provided  for. 

The  ground  floor  is  1 5  ft.  9  in.  in  the  clear,  and  is  fireproof.  The 
boys'  and  girls'  main  entrances  are  connected  with  the  new  approach 
road  by  bridges  spanning  the  areas.  Two  cloak-rooms  adjoin  the  main 
entrance,  each  having  300  pegs  and  lavatory  basins.  There  are  on  this 
floor  four  class-rooms  with  accommodation  for  40,  there  are  four  with 


385.  THK  STANLEY  ROAD  HKIHKR  GRADE  SCHOOL,  NOTTINGHAM. 

A.  N.  Bromley,  Architect. 

accommodation  for  50,  and  four  with  accommodation  for  60,  making  a 
total  of  twelve  class-rooms  with  accommodation  for  a  total  of  600 
children.  Each  class-room  is  provided  with  book  cupboards,  with 
sliding  doors,  arranged  in  recesses  in  internal  walls.  Out  of  the  twelve 
class-rooms  provided,  ten  face  the  south. 

The  central  hall  covers  a  superficial  area  of  about  3,600  ft.  On 
one  side  is  to  be  found  the  Headmaster's  room,  ante-room,  packing 
store,  with  lift  communicating,  and  on  the  other  side  the  school  lavatory. 

On  the  upper  floor  there  are  two  rooms  for  assistant  teachers — one 
for  each  sex — placed  over  the  cloak-rooms,  and  reaching  from  the 
second  half-pace  of  the  main  stairs.  There  is  also  a  class-room  for 
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pupil  teachers'  instruction,  containing  480  superficial  feet.  A  chemical 
laboratory  is  provided,  with  fifty  benches  divided  by  glazed  partitions 
into  sections,  and  a  room  for  honours  work,  the  whole  being  fitted  up 
to  the  regulations  of  the  Science  and  Art  Department  with  fume  cup- 
boards, blackboards,  and  stores  for  reagents,  &c.  There  is  a  small 
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386.  THE  STANLEY  ROAD  HIGHER  GRADE  SCHOOL,  NOTTINGHAM. 

-•/.  N.  Bromley,  Architect. 

balance-room  overlooked  from  the  chemical  laboratory  properly  fitted 
up  with  glass  cases,  working  table,  and  draught  closet.  A  physical 
laboratory  for  32  students  is  provided,  and  is  divided  into  two  sections 
by  a  screen.  There  is  a  lecture-room  to  accommodate  100  students, 
provided  with  demonstration  table  and  platform,  and  lantern  platform, 
with  shutters  to  the  windows  for  darkening  the  room  during  the  lantern 
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lectures.  A  preparation-room  is  connected  with  the  lecture  theatre. 
There  is  a  drawing  class-room  with  top  and  north  studio  light  to  accom- 
modate 60  elementary  students,  and  a  small  class-room  for  the  same 
purpose  for  advanced  students.  These  rooms  are  placed  near  the  boys' 
staircase,  but  are  accessible  from  the  other  staircases.  Resides  a  spare 
class-room,  with  accommodation  for  60,  a  book  store,  with  lift  and  care- 
taker's cupboard,  are  provided. 

The  latrines  are  separated  from  the  school  and  placed  under  the 
roadway  adjoining  the  area. 


387.  Tin-;  FALKIKK  HIGH  SCHOOL. 

A.  &f  \V.  Black,  Architects. 

The  whole-  building  is  warmed  by  open  fires  and  steam  radiators 
;it  low  pressure.  The  school  is  ventilated  by  a  system  of  natural  venti- 
lation with  extra  shafts  from  each  room,  with  inlets  at  the  ceiling  and 
floor  levels,  and  carried  into  the  roof  ventilator.  There  are  fresh-air 
inlets  at  the  window  levels  direct  from  the  outside,  passing  through 
steam  radiators,  the  rooms  on  the  top  floors  having  extractors  in  the 
ceilings.  The  building  is  lighted  by  sash  windows,  all  of  which  are 
made  to  open. 

Stanley  Road  Higher  Grade  School,  Nottingham  (Figs.  385,  386).— 
This  school  is  well  situated  upon  an  open  piece  of  ground.     The  class- 
rooms open  off  the  large  assembly  hall,  which  measures  70  by  32  ft,  and 
have  sloped  floors  instead  of  steps  to  raise  the  back  rows.     On  the  first 
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floor  in  addition  to  the 
class-rooms  is  a  chemical 
laboratory,  40  by  27  ft., 
providing  bench  room 
for  56  pupils,  and  a 
lecture  theatre.  On  the 
third  floor  is  placed  the 
cookery  class-room  with 
its  scullery,  stoves,  &c., 
and  the  studio.  The 
accommodation  for 
teachers  is  provided  in 
a  mezzanine  floor.  Sepa- 
rate dining  -  rooms  for 
boys  and  girls  are  pro- 
vided for  those  pupils 
who  come  from  a  dis- 
tance. There  is  a  swim- 
ming-bath arranged  in 
the  basement  ;  while  a 
separate  block  of  build- 
ings provide  a  gym- 
nasium, physical  labora- 
tory, and  laundry.  A 
noticeable  feature  is  a 
garden  in  the  playground 
measuring  some  88  ft. 
in  length  and  10  ft.  in 
width,  in  order  to  illus- 
trate lessons  in  botany, 
physiography,  &c.  The 
ventilation  is  arranged 
on  the  Plenum  system. 
The  incoming  air  is 
drawn  through  a  clean- 
ing screen,  being  then 
warmed  and  then  driven 
into  the  rooms  by  a  fan 
worked  by  a  gas-engine. 
The  Falkirk  High 
School.  —  Figs.  387-389 
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show  the  arrangements  of  a  Scotch  School  combining  an  Elementary 
and  Higher  School  in  one  building,  the  first  four  standards  forming 
the  junior  department.  The  ground  floor  of  the  school  is  occupied 
by  the  junior  department.  The  class-rooms,  six  in  number,  can  be 
converted  into  nine  by  glass  sliding  partitions.  In  addition  there  is 
cloak-room  and  lavatory  accommodation,  besides  a  private  room  for  the 
Headmaster.  On  this  floor  there  is  also  situated  the  gymnasium,  as 
well  as  the  rector's  business  room.  The  school  is  planned  on  the 
central  hall  system.  By  means  of  sliding  partitions,  the  central  hall, 
junior  department  hall,  and  gymnasium  can  be  thrown  into  one  apart- 
ment when  occasion  arises.  On  the  upper  floor  of  the  school  are 
situated  the  class-rooms  of  the  senior  department,  and  chemical  and 
physical  laboratories,  with  large  lecture-room.  Space  has  been  found 
for  art  and  music  rooms  by  raising  the  building  to  three  storeys  in 
height  at  both  back  and  front.  The  class-rooms  are  heated  by  low- 
pressure  hot-water  pipes.  The  accommodation  of  the  school  is:— 
Junior  department,  426;  senior  department,  515 — total,  941.  It  will 
be  noticed  that  in  some  cases  the  class-rooms  are  lighted  by  windows 
placed  at  the  back  of  the  room. 

Evening  Continuation  Schools.— The  schools  hardly  concern 
us  here,  as  all  questions  arising  in  connection  with  them  are  educational, 
the  buildings  being  the  ordinary  Elementary  Schools.  As  mentioned 
above,  some  provision  in  the  way  of  desks  might  be  made  to  meet  the 
needs  of  the  pupils  attending  these  schools,  of  whom  a  considerable 
number  are  adults. 


CHAPTER   XXII. 
ELEMENTARY  SCHOOLS 

{Continued). 

SCHOOLS   FOR   "SPECIAL"   CHILDREN. 

Buildings  for  Special  Classes  of  Children — Blind  and  Deaf — Mentally  Defective — Cripple 
Schools  —  Poor  Law  Schools — Cottage  Home  System  —  Barrack  Schools  —  The 
Chase  Farm  Schools,  Enfield -—  The  Hornchurch  Cottage  Homes. 

Schools    for    the    Mentally    Defective,    Deaf,    and    Blind. 

There  are  a  certain  number  ot  children  who,  not  being  sufficient]} 
imbecile  to  be  sent  to  a  lunatic  asylum,  are  yet  too  deficient  in  mental 
power  to  profit  by  the  instruction  given  in  the  ordinary  Elementary 
Schools.  For  these  children  special  classes  are  formed  in  the  ordinary 
schools,  or,  where  there  are  a  sufficient  number,  special  schools,  arranged 
expressly  with  a  view  to  provide  for  their  more  efficient  teaching. 
A  certain  number  have  so  far  profited  by  their  work  in  these  schools 
that  they  have  been  able  to  return  to  the:  ordinary  Elementary 
Schools.  Power  is  given  to  School  Boards  to  deal  with  this  class 
of  children  under  the  Defective  and  Epileptic  Children's  Act  of 
August  1899.  This  Act  directs  school  authorities  to  take  steps 
to  ascertain  what  children  in  their  schools  are  so  far  mentally 
wanting,  not  being  idiots  or  imbeciles,  as  to  be  incapable  ot  being 
taught  by  the  ordinary  Elementary  School  system,  and  to  make  such 
provision  for  their  instruction  as  may  be  suitable.  The  Act  gives 
them  power  to  force  any  parents  they  deem  necessary  to  allow  such 
children  to  be  medically  examined,  and  at  the  same  time  makes  it 
obligatory  on  the  school  authorities  to  have  examined  any  child  whose 
parents  so  wish  it,  in  order  that  the  child  may  be  sent  to  a  "  special  " 
school. 

School  authorities  have  three  methods  of  dealing  with  such 
children — either  by  instituting  special  classes  for  them  in  ordinary  Ele- 
mentary Schools  ;  by  boarding  out  the  children  in  some  house  near  to 
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an  existing  "  special "  class  or  school  ;  or  by  establishing  themselves 
"Special  Defective  Schools."  In  the  second  method  they  may  con- 
tribute towards  the  expenses  of  the  children  placed  in  or  near  a 
"special  school"  belonging  to  another  Board.  They  are  further  em- 
jjowered  to  provide  guides  or  conveyances  for  children  who  would 
otherwise  be  physically  unable  to  attend  school.  These  arrangements 
are  to  be  made  also  for  epileptic  children.  The  parents  of  such  children 
are  liable  for  contributions  towards  expenses  of  guides,  conveyances, 
meals,  &c.,  but  of  course  not  towards  the  education.  In  the  case  of 
defective,  epileptic,  blind,  or  deaf  children,  the  age  of  compulsory 
attendance  at  school  is  lengthened  to  sixteen  years. 


390.  A  "Si'K.ci.u. ''  SCHOOL. 


7'//t  LcnJt'fi  School  Hoard. 


T.J.  Bailey,  Architect. 


Buildings  for  Defective  Children. — The  regulations  as  to  the 
buildings  for  this  class  of  children  are  given  in  the  Appendix.  Very 
much  larger  floor  space  is  required  for  these  children  than  in  the  case 
of  the  ordinary  Elementary  Schools,  20  scj.  ft.  being  required  for  each 
child  in  average  attendance.  In  the  class-rooms  for  teaching  deaf 
children  it  is  of  the  utmost  importance  that  the  lighting  should  be  very 
strong.  A  top  light  is  often  a  great  assistance  in  enabling  both  the 
children  and  the  teacher  to  watch  the  movements  of  the  throat  and  lips, 
upon  which  so  much  of  the  teaching  depends.  Fig.  390  shows  one  of 
these  schools  as  constructed  by  the  London  School  Board.  The  class- 
rooms are  all  on  the  ground  floor,  and  have  open  fireplaces.  The  hall 
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takes  the  form  of  a  wide,  well-lighted  corridor,  for  the  purpose  of  drill 
and  assembling.  It  is  usual  in  schools  for  mentally  defective  children 
to  supply  arrangements  for  washing  children,  much  on  the  lines  of  the 
arrangements  described  in  the  account  of  the  German  Schools — that  is 
to  say,  spray  baths,  two  to  each  department  being  usually  found  sufficient. 
The  school  illustrated  will  take  80  children. 

Schools  for  Crippled  Children. — During  the  last  few  years  the 
London  School  Board  has  been  making  considerable  efforts  to  provide 
for  children  who,  though  not  mentally  deficient,  are  crippled  to  such 
a  degree  as  to  prevent  their  attendance  at  the  ordinary  schools.  For 
this  purpose  there  is  provided  an  ambulance,  which  goes  round  with  a 
nurse  in  attendance  and  takes  the  children  to  and  from  school.  In  one 
or  two  cases  schools  for  the  mentally  defective  have  been  altered  for 
the  purposes  of  cripple  children.  These  buildings  answer  the  purpose 
well,  except  there  is  no  provision  for  cooking  arrangements.  Since  the 
children  in  the  Cripple  School  cannot  return  home  in  the  middle  of  the 
day  for  their  dinner,  it  becomes  necessary  to  provide  meals.*  In  the 
buildings  that  have  been  converted,  the  room  for  the  spray  baths 
not  being  required  has  been  turned  into  a  kitchen,  but  this  is  of  hardly 
an  adequate  size  in  which  to  cook  for  some  30  or  40  children.  The 
hall  or  corridor  serves  well  enough  tor  the  dining-room  by  the  use 
of  movable  trestle  tables.  A  plan  as  shown  above,  with  the  addition 
of  a  kitchen  and  scullery,  would  serve  excellently  for  a  Cripple  School, 
though  it  would  be  an  unfortunate  neighbourhood  that  could  provide 
sufficient  crippled  children  to  fill  a  school  ot  So.  Two  class-rooms 
would  usually  meet  the  wants  of  most  districts,  and  by  means  of  separate 
entrances,  dividing  the  building,  &c.,  it  could  well  be  confined  with  a 
mentally  defective  centre. 

Provision  should  be  made  so  that  the  ambulance  can  drive  right 
up  to  the  door  of  the  school,  to  enable  the  children  who  are  incapable 
of  walking  to  be  easily  carried  in. 

The  main  difference  between  a  school  for  cripples  and  other 
schools  lies  in  the  desks  and  chairs.  A  fair  proportion  of  the  children 
will  be  found  able  to  use  the  ordinary  form  ot  desk,  so  that  a  consider- 
able number  of  these  will  have  to  be  provided.  For  the  others,  a  tew 
couches  for  those  who  are  unable  to  sit  up,  and  arm-chairs  supplied  with 
foot-rests.  The  chairs  as  used  at  present  are  not  entirely  satisfactory. 

*  These  meals  are  managed  by  the  nurse  in  charge.  The  parents  are  expected  to 
pay  for  their  children's  dinner,  and  the  nurse  collects  the  money  on  her  morning  round  to 
pick  up  the  children. 
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The  desks  which  are  arranged  to  fit  on  the  arms  are  too  low  and  too 
near  for  comfortable  work,  while  the  foot-rests,  being  made  so  that  they 
can  be  folded  back  under  the  chair,  are  too  short  for  any  but  the  smaller 
children.  The  system  of  small,  light,  movable  tables  that  can  be  placed 
across  the  chair  appear  much  more  satisfactory.  These  schools,  which 
are  in  their  experimental  stage  as  yet,  do  appear  to  supply  a  means 
of  teaching  a  certain  number  of  children  who  are  not  in  any  way 
deficient  mentally,  but  who  by  their  physical  disabilities  are  prevented 
from  attending  school. 

The  regulations  for  Boarding  Schools  for  children  who  are  deaf 
and  blind  are  given  in  the  Appendix.  It  is  considered  advisable  that 
the  numbers  should  be  carefully  limited,  and  that,  while  something  on 
the  Cottage  Home  principle  would  probably  offer  the  best  solution  of 
their  arrangement,  no  cottage  should  take  more  than  ten  children,  and 
those  all  ot  one  sex. 

POOR   LAW   SCHOOLS. 

1'oor  La\v  or  District  Schools  are  establishments  for  the  reception 
nt  the  children  of  paupers,  or  in  some  cases  those  of  widows  left  with 
more  children  than  they  can  be  reasonably  expected  to  provide  for.  In 
the  case  of  children  with  able-bodied  parents  living,  the  parents  must 
be  in  the  Workhouse.  These  schools  are  built  and  managed  by  the 
Poor  Law  (iuardians,  who  are  responsible  to  the  Local  Government 
lloanl.  by  which  body  a  new  building  has  to  be  approved.  There  are 
ol  course  a  considerable  number  of  ways  in  which  (iuardians  can  deal 
with  the  children  of  the  occupants  of  the  Workhouse.  The  desirability 
ot  separating  them  I  mm  the  adult  paupers  is  now  well  recognised,  and 
the  old  Workhouse  School  in  which  the  children  were  taught  while 
living  with  their  parents  in  the  Workhouse  has  now  practically  ceased 
to  exist.  At  the  present  time  the  children  are  either  boarded  out  in 
ordinary  working-class  families,  or  placed  in  Isolated  or  Scattered  Homes 
under  the  care  of  a  man  and  wife  appointed  by  the  Guardians,  and 
attend  the  ordinary  Elementary  Schools;  or  else  they  are  collected  into 
large  schools,*  either  on  the  "Barrack  School"  or  "Cottage  Home" 
system,  but  which  are  complete  in  themselves.  Each  of  these  systems 
has  strong  supporters,  and  meets  with  equally  strong  opposition.  The 
objectors  to  the  large  schools  say  that  the  aggregation  of  a  large 
number  of  inmates  in  one  building  is  bad  hygienically  ;  that  the  life  is 
dull  and  tedious ;  that  they  destroy  all  individuality  and  stunt  the 


*  Two  or  more  Unions  may  arrange  to  join  together  in  supporting  a  common  school. 
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faculties  ;  and  so  turning  out  children  who  when  they  leave  are  helpless, 
incapable  of  making  their  own  way  in  the  world,  and  marked  with  the 
pauper  taint.  But,  while  this  may  be  true  of  the  older  type  of  school, 
no  one  who  visits  one  of  the  large  Poor  Law  Schools  at  the  present 
day  and  sees  the  care  and  interest  taken  in  the  children,  can  fail  to  be 
favourably  struck.  The  children  look  bright  and  alert ;  they  have 
numerous  interests— cricket  matches  with  neighbouring  schools,  expedi- 
tions, the  school  band,  carpenter's  shops,  &c. — while  the  superintendent 
has  usually  any  number  of  proofs  of  the  after-success  of  the  children. 
The  "  Cottage  Home  "  system  was  introduced  as  an  attempt  to  remedy 
what  was  supposed  to  be  a  defect  in  the  best  managed  "Barrack" 
School,  i.e.,  the  loss  of  home  life.  The  idea  of  this  system  is  that  a 
small  number,  generally  from  15  to  20  children,  should  be  placed  in 
separate  cottages  under  the  charge  of  a  man  and  his  wife,  who  are 
known  as  the  "  foster-parents,"  and  who  are  supposed  to  give  them  the 
feeling  of  home  which  is  thought  to  be  so  important.  The  resemblance 
to  home  is  probably  more  imaginary  than  real,  since  usually  the  sexes 
are  divided,  and  there  are  often  30  children  in  a  cottage.  The  number  is 
of  course  often  much  smaller,  being  sometimes  as  low  as  10,  but  even 
then,  as  the  school  makes  a  complete  colony  within  its  boundary,  the 
institutional  feeling  is  only  to  a  small  extent  got  rid  of.  The  separation 
of  the  boarding-houses  is  naturally  a  great  advantage  from  the  point  of 
view  of  health.  A  careful  consideration  of  the  relative  advantages  of 
the  different  systems  will  be  found  in  "  Children  under  the  Poor  Law," 
by  Sir  William  Chance,  Baronet,  in  which  some  figures  given  as 
to  the  cost  of  maintenance  of  Barrack  Schools  and  Cottage  Homes 
seem  to  show  that  there  is  not  a  great  deal  to  choose  between  the  two 
systems  on  the  score  of  expense.*  The  Local  Government  Board  have, 
however,  now  definitely  decided  in  favour  of  the  Cottage  Home  system, 
and  strongly  discourage  the  building  of  Barrack  Schools. 

The  Buildings  and  Grounds. — The  Local  Government  Board 
have  formulated  some  general  principles  upon  which  such  buildings 
should  be  based,  but,  perhaps  wisely,  as  there  is  so  much  difference  of 
opinion,  have  not  laid  down  any  regular  code  of  regulations,  but  an 
early  application  to  them  for  an  opinion  will  probably  save  much  trouble 
in  obtaining  the  necessary  certificate  afterwards. 

The   Site. — As   these  schools  are  generally  placed  out    in    the 

*  Children  under  the  Poor  Law,  p.  142. 
2  C 
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country,  and  are  not  necessarily  within  the  area  of  the  Unions  they  serve, 
it  is  possible  to  choose  some  place  where  ample  space  can  be  secured, 
with  free  surroundings.  The  actual  area  would  vary  according  to  the 
kind  of  school.  For  a  "Cottage  Home"  School  Mr  Gordon  Smith* 
suggests  an  allowance  of  about  7  acres  for  each  100  children — giving 
one-third  of  an  acre  to  each  cottage  for  15  children — while  a  school  of 
300  would  require  about  6  acres  for  football  and  cricket  grounds.  In 
the  case  of  a  "  Barrack "  School,  as  the  buildings  would  be  close 
together,  less  would  be  required,  but  it  should  probably  not  fall  much 
below  i  2  to  1 5  acres.  This  is  exclusive  of  farm  land.  The  arrange- 
ments for  recreation  and  exercise  should  be  ample  and  attractive,  as 
the  children  of  this  class,  not  taking  naturally  to  games,  require  much 
encouragement.  It  not  infrequently  happens  that  the  best  part  of  the 
ground  is  devoted,  in  preference  to  this,  to  the  growing  of  potatoes 
and  other  produce,  to  the  detriment  of  the  physical  recreation  of 
the  pupils.4- 

In  the  dormitories  the  width  usually  allowed  is  18  ft.  In  this  case 
the  Local  Government  regulations  require  3  ft.  9  in.  of  wall  space  and 
36  sc|.  ft.  of  floor  space.  If  the  width  is  reduced  to  15  ft.,  4  ft.  of 
wall  space  must  be  provided.  These  measurements  cannot  be  con- 
sidered sufficient  for  healthy  conditions  in  a  sleeping-room.  I 

Th<-  danger  of  infection  is  one  of  the  difficulties  to  be  provided 
against  in  these  schools  where  large  numbers  of  children  are  collected 
together.  Great  care  is  taken,  by  means  of  probationary  wards,  to 
make  sure  that  children  entering  the  school  do  not  bring  in  any 
infectious  diseases  with  them.  In  regard  to  the  arrangements  for 
ablutions,  precautions  are  taken  to  ensure  against  the  possibility  of  the 
same  water  serving  lor  two  children,  by  the  use  of  sprays  of  running 
water  in  place  of  basins.  A  description  of  various  methods  that  can  be 
employed  for  the  rapid  washing  of  large  numbers  is  described  on  page 
462.  The  sanitary  arrangements  are  usually  placed  in  a  detached 
building,  which  should  always  have  a  covered  or  well-sheltered  approach. 
The  closet  accommodation  laid  down  by  the  Local  Government  Board 
is  for  girls  15  closets  per  100,  for  boys  10  closets  per  100  and  urinals 
in  proportion.  There  is  subjoined  an  example  of  a  "  Barrack"  School 
and  a  "Cottage  Home  "  School. 

The  Chase  Farm  Schools,  Enfield. — These  schools  belong  to  the 


*  Suggestions  as  to  the  Planning  of  Poor  Law  Buildings,  p.  15,  P.  Gordon  Smith, 
t  See  Treatise  on  Hygiene  and  Public  Health,  p.  703,  Stevenson  and  Murphy. 
\  See  above,  pages  240,  241. 
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Edmonton  Union.  The  general  scheme  will  be  easily  understood  from 
the  block  plan  (Fig.  391).  Immediately  to  the  right  of  the  entrance 
gate  stands  the  porter's  lodge.  Behind  this  is  the  receiving  ward,  with 
the  probationary  wards  on  the  opposite  side  in  which  the  new  arrivals 
undergo  a  fortnight's  or  three  weeks'  quarantine  before  being  admitted 
into  the  school.  It  often  happens  that  children  never  get  beyond  this 
stage,  if  their  parents  may  only  remain  in  the  Workhouse  for  a  short  time, 
as  they  are  bound  to  take  their  children  with  them  when  they  discharge 
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391.  EDMONTON  POOR  LAW  UNION — CHASE  FARM  SCHOOLS. 

themselves.  The  main  block  of  the  building  is  shown  in  more  detail  in 
Figs-  392>  393-  The  general  scheme  groups  all  the  administrative  rooms 
and  buildings  that  are  common  to  both  the  girls  and  boys  in  the  middle, 
while  the  dormitories,  day-rooms,  and  class-rooms  are  arranged  in  two 
long  narrow  buildings  on  each  side,  connected  by  corridors  with  the 
main  block  at  two  points — the  girls  on  one  side,  the  boys  on  the  other. 
The  Infant  School  is  placed  in  a  detached  building  behind  with  its 
separate  playground,  &c.,  but  also  connected  by  a  corridor  to  the  rest 
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392.  THE  CHASE  FARM  SCHOOLS,  ENFIELD. 
Edmonton  Poor  Law  Union.  T.  E.  Knighlley,  Architect. 
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of  the  buildings.  In  the  front  of  the  administrative  block  are  placed 
the  superintendent's  room,  committee  room,  behind  these  coming 
the  offices,  store-rooms,  kitchens,  &c.  These  have  to  be  numerous, 
owing  to  the  fact  that  everything  required  by  the  school  and  the  children 
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393.  THE  CHASE  FARM  SCHOOLS. 

is  made  on  the  premises.  These  tailoring,  bootmaking,  carpenter's 
shops,  &c.,  enable  the  trades  to  be  taught  to  the  boys  in  addition  to 
supplying  what  is  required  for  the  school.  The  living-rooms  for  the 
children  consist  of  the  necessary  class-room  accommodation,  and  a  large 
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day-room  opening  through  a  covered  playshed  on  to  the  playground. 
The  arrangements  correspond  on  each  side  for  the  boys  and  girls. 

The  dormitories  are  arranged  to  take  twenty-two  beds,  in  rooms 
separated  from  each  other  by  open  arched  corridors,  so  that  any  one 
can  be  easily  isolated  if  necessary.  The  corridor  which  connects  them 
with  main  building  is  also  open,  so  that  the  air  can  circulate  freely  all 
round  the  buildings.  The  dormitories  are  made  25  ft.  wide,  and  are 
40  ft.  long,  thus  giving  an  allowance  of  45  sq.  ft.  per  head,  an  amount 
which  is  above  that  demanded  by  the  Local  Government  Board. 
Bath-rooms  and  W.C.'s  are  arranged  in  small  spur  buildings  con- 
v.eniently  to  each  dormitory. 

At   a   little  distance  from   the   main   building  (see    Fig.  391)   are 


394.  THK  CHASE  FARM  SCHOOLS,  ENKIKI.O. 

T.  E.  Knightley,  Architect. 

situated  the  infirmary  ami  two  Cottage  Homes.  The  latter  are  used 
for  the  purpose  of  training  girls  for  domestic  service,  in  order  to  give 
them  some  idea  of  what  a  small  house  is  like,  for  many  of  the  children 
have  spent  their  whole  life  in  the  school,  and  have  perhaps  never  been 
inside  an  ordinary  house.  The-  whole  scheme  is  compactly  and  care- 
fully planned,  and  the  superintendent  spoke  warmly  of  the  suitability 
of  its  general  plan  and  arrangement.  A  general  view  of  the  front  of 
the  building  taken  from  a  photograph  is  shown  in  Fig.  394. 

The  Cottage  Home  System. — In  designing  the  cottages  for 
a  school  on  this  system  it  should  be  remembered  that  the  intention  of 
this  sort  of  school  is  to  make  the  conditions  approximate  as  closely  as 
possible  to  those  of  the  homes  of  the  working  classes,  so  that  nothing 
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395.  THE  HORNCHURCH  COTTAGK  HOMKS.     View  down  the  Centre  of  the  Cottages. 


396.  THE  HORNCHURCH  COTTAGE  HOMES.     View  of  the  Educational  Block. 
The  Shoreditch  Union.  Francis  Smith,  Architect. 


408 


ELEMENTARY   SCHOOLS. 


more  should  be  supplied  than  may  fairly  be  expected  in  the  ordinary 
artisan's  dwelling.  As  regards  the  size  of  the  bedrooms,  the  following 
dimensions  will  probably  suffice.  In  the  case  of  cottages  which  are 
not  intended  to  take  more  than  15  children,  bedrooms  to  take  about 


397.  THK  HORNCHTRCH  COTTAGK  HOMES.     Block  Plan  of  Site. 

Francis  Smith,  Architect. 

6  children  should  afford  from  30  to  36  sq.  ft.  of  floor  area,  the  height 
being  not  less  than  9  ft.  In  the  case  of  rooms  to  take  10  or  12,  the 
height  must  l>e  increased  to  10  ft.,  and  the  floor  area  should  be  at  least 
36  s(|.  ft.*  In  the  small  cottages  for.  say,  less  than  15,  it  is  not  neces- 
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398,399-    '  HE  HORNCHURCH  COTTAGK  HOMES.     Detail  of  one  Cottage. 

Francis  Smith,  Architect. 

sary  to  provide  a  separate  room  for  the  foster-mother,  as  the  children 
are  not  in  during  the  greater  part  of  the  day  and  go  to  bed  early.     One 

*  Suggestions  as  to  the  Planning  of  Poor  Law  Buildings,  pp.   16,   17,  P.  Gordon 
Smith. 
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living-room  will  also  serve  for  meals  as  well  as  a  sitting-room.  Mr 
Gordon  Smith  suggests  that  it  is  an  unnecessary  expense  to  supply 
elaborately  fitted  bath-rooms  and  lavatories,  since  with  the  small  numbers 
quite  effective  ablutions  can  be  made  with  the  ordinary  wash-bowls  that 
would  be  found  in  a  workman's  cottage.  Arrangements  for  baths  for 
the  children  can  usually  be  made  by  the  provision  of  ordinary  hip-baths 
or  washing-tubs. 

The  Hornchurch  Schools  belonging  to  the  Shoreditch  Union  will 
give  a  good  idea  of  the  general  scheme  of  this  class  of  school.  The 
buildings  are  arranged  on  two  sides  of  a  road  and  form  a  small  street 
(see  Figs.  395,  397).  Close  to  the  entrance  is  placed  the  probationary 
ward  with  fourteen  beds,  and  near  this  the  official's  residence.  There  are 
eleven  cottages,  each  of  which  takes  30  children.  Of  these,  six  are  for 
boys  over  seven,  the  remaining  five  for  girls  and  boys  under  seven. 
The  school  buildings  comprise  the  necessary  class-rooms  (see  Fig.  396), 
&c.,  for  education  on  one  side  of  the  road,  and  on  the  opposite  are  work- 
shops for  bootmaking,  tailoring,  carpentering,  &c.,  in  which  the  boys  are 
taught  the  different  trades.  There  is  also  a  swimming-bath,  and,  a  short 
distance  off,  a  well-fitted  infirmary.  There  are  in  addition  to  this,  not 
shown  on  the  plan,  two  infirmary  cottages  placed  well  out  of  the  way, 
one  of  which  is  used  for  ringworm  and  skin  diseases,  the  other  for 
ophthalmic  cases.  Any  case  of  serious  infectious  disease  that  occurred 
would  not  be  treated  at  the  school,  but  sent  to  one  of  the  Fever 
Hospitals.  A  plan  of  one  of  the  cottages  is  shown  in  Figs.  398,  399.  The 
single  bedroom  in  the  girls'  cottages  is  used  for  the  girl  who  is  going 
out  to  service  next,  so  that  she  may  learn  the  looking  after  and  tidying 
up  of  the  ordinary  servant's  bedroom.  An  expenditure  of  ,£50,000  was 
authorised  by  the  Local  Government  Board  for  the  erection  of  these 
schools,  which  are  certified  for  337  children. 

For  further  examples  of  Church  Schools  and  Village  Schools, 
see— 

Note. — Large-sized  figures  refer  to  volumes,  smaller  to  pages. 

The  Builder. — 38,  515,  570,  600;  40,  602;  41,  25,  140;  42,  734;  44,  74;  45,  146, 
433.  7S2;  5°.  3°2;  56>  r46;  57>  !92>  388;  62,  140;  67,  82,  434;  72,  442;  75,  558; 
79,  366. 

The  Building  Mws.—38,  540;  39,  384;  43,  354;  48,  88,  970;  51,  800;  52,  554; 
53,  244,  860;  54,  617;  56,  719;  57,  252,  286,  318,  386,  482,  679;  58,  64;  59,  178, 
818;  63,  629;  64,  503;  66,  377;  67,  517,  605;  69,  481,  739;  70,  130,  600;  72,  631; 
74,  266;  75,  679;  76,  8,  777,  841;  77,  193;  79,  807,  913;  80,  175,  693,  797. 

The  British  Architect.— 16,  392  ;  52,  58 ;  54,  93,  165. 
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WESLEYAN  SCHOOLS. 

The  Builder.- 39,  322  ;  51,  874;  56,  432  ;  59,  499. 
The  Building  News.— 46,  672;  62,  77;  69,  151  ;  73,  113,  825;  81,  655. 

INFANTS'  SCHOOLS. 

The  Building  Mics.—W,  232;  58,  830;  67,  319;  70,  327,  489,  858;  75,  409;  78, 
190;  81,  417. 

INDUSTRIAL  SCHOOLS. 
The  Builder.— 58,  435  ;  71,  57  ;  74,  321. 
The  Building  Newi.— 38,  100. 
The  British  Architect.— 43,  39. 


CHAPTER  XXIII. 
TEMPORARY    SCHOOL    BUILDINGS. 

Temporary  School  Buildings — General  Arrangements — Alteration  and  Adaptation  of 

Old  Buildings. 

THE  need  for  the  provision  of  some  form  of  temporary  school  building 
is  one  that  often  arises,  either  to  accommodate  the  children  of  an 
existing  school  during  rebuilding,  to  meet  the  needs  of  a  rapidly  growing 
district  pending  the  erection  of  a  permanent  school,  or  to  supply  accom- 
modation to  meet  a  temporary  demand,  such  as  arises  when  a  large- 
number  of  workmen  are  collected  into  one  place  for  some  large- 
engineering  work,  who  will  be  dispersed  upon  its  completion. 

A  very  fairly  satisfactory  building  can  be  constructed  of  corrugated 
iron,  lined  with  wood,  which  will  last  a  considerable  time,  and  be  capable 
of  re-erection  in  different  places  as  may  be  required.  Authorities  who 
have  to  deal  with  a  large  area  and  many  schools  would  probably  find 
the  possession  of  one  or  two  such  buildings  not  only  a  great  convenience 
but  a  considerable  economy.  The  usual  makeshift  plan  of  housing  the 
children  in  any  building  that  can  be  secured,  such  as  a  Sunday  School, 
Wesleyan  Chapels,  and  so  on,  though  at  times  unavoidable,  is  not  very 
satisfactory.  The  use  of  buildings  of  iron  and  wood  construction  is 
becoming  somewhat  extensive  on  the  Continent,  and  at  the  Conference 
upon  school  hygiene,  at  Nuremburg  early  in  1904,  a  paper  was  read  by 
Von  H.  Th.  Matthias  Meyer  upon  transportable  pavilions  (buildings 
of  iron  and  wood  of  one  storey),  as  the  schoolrooms  of  the  future. 
There  was,  however,  little  in  the  paper  in  support  of  the  principle  of 
the  construction  of  schools  that  can  be  easily  movable,  and  the  greater 
part  of  his  argument  being  devoted  to  proving  the  advantages  of  having 
a  school  upon  the  ground  floor  only — a  method  of  building  which  in  this 
country  has  been  for  some  time  recognised  as  the  most  satisfactory 
method  for  even  large  schools,  and  has  been  extensively  used  when- 
ever sites  of  sufficient  size  could  be  obtained,  and  it  does  not  appear 
that  there  is  any  necessary  connection  between  one-storeyed  buildings  as 
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a  type  of  plan  and  their  construction  of  some  such  material  as  iron  and 
wood  that  will  allow  of  their  removal. 

His  further  point  that  such  buildings  are  very  much  cheaper  to 
erect  is  undeniable,  but,  unless  it  could  be  shown  that  such  buildings 
were  at  least  as  satisfactory  as  those  of  more  solid  construction  as 
regards  warming,  ventilation,  &c.,  the  question  of  cost  should  not  be 
allowed  to  determine  the  question.  One  argument  that  can  be  advanced 
in  favour  of  temporary  school  buildings  is,  that  their  necessary  recon- 
struction at  certain  periods  would  allow  of  the  school  building  being 
rearranged  to  suit  subsequent  changes  in  organisation,  or  size  of 
classes,  &c. 

Buildings  of  this  sort  of  construction  are  difficult  to  keep  at  a 
satisfactory  temperature,  and  are  greatly  affected  by  heat  in  summer 
and  cold  in  winter.  Even  if  temporary  buildings  of  iron  and  wood  can 
be  so  constructed  as  to  be  completely  satisfactory  as  far  as  hygienic 
requirements  are  concerned,  there  are  strong  objections  on  other 
grounds.  Perhaps  aesthetic  considerations  should  not  weigh  very  heavily 
in  a  building  whose  end  is  chietly  utilitarian,  but  the  loss  of  dignity, 
unattractive  appearance,  and  the  feeling  necessarily  attached  to  a 
building  of  a  temporary  and  somewhat  flimsy  construction,  must  surely 
detract  considerably  from  the  power  of  the  school  to  express  the  dignity 
of  education,  or  to  exercise  the  elevating  tendency  upon  which  so  much 
stress  is  laid  by  educational  writers  of  the  present  day.  A  school 
is  something  more  than  a  workshop,  and  deserves  to  be  properly  housed, 
ami  there  is  no  doubt  that  a  handsome  school  building  may  help  to 
bring  home  to  some  extent  the  importance  of  education. 

Generally  speaking,  the  temporary  school  can  follow  in  its  general 
design  the  same  lines  as  that  of  a  permanent  building.  A  series  of  class- 
rooms, opening  off  a  central  hall  or  corridor,  can  be  well  arranged  in  an 
iron  and  wooden  building.  The  lighting  and  arrangements  of  desks,  &c., 
must  conform  to  the  well-understood  principles  of  school  planning.  The 
heating  must  be  properly  provided  for,  and  an  installation  of  hot  water 
is  probably  the  most  economical  method.  This  of  course  involves  the 
excavation  and  building  of  a  heating  chamber  below  the  level  of  the 
class-room  floors.  If  stoves  are  used  they  should  be  provided  with 
proper  brick  chimneys,  and  not  merely  fitted  with  an  iron  pipe  through 
the  roof. 

Particular  care  is  required  to  guard  the  buildings  from  excessive 
heat  and  cold;  the  rooms  should  always  be  provided  with  a  ceiling,  and 
not  left  open  to  the  apex  as  is  commonly  done. 
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ALTERATIONS    TO    OLD    SCHOOLS. 

It  is  obviously  a  useless  task  to  attempt  any  general  directions  as 
to  the  improvements  and  alterations  that  are  required  in  order  to  bring 
an  old  school  to  within  a  measurable  distance  of  modern  requirements, 
since  the  work  to  be  done  naturally  depends  upon  the  shortcomings  of 
.the  particular  building.  A  few  suggestions  upon  some  of  the  points 
more  commonly  met  with  may,  however,  be  of  use.  While  it  may,  as  a 
matter  of  expediency,  be  desirable  to  tolerate  for  a  time  a  building  that 
by  its  arrangement  necessitates  some  trouble  and  inconvenience  to 
teachers  and  children,  any  point  that  can  be  shown  to  be  detrimental 
in  any  way  to  the  health  of  the  inmates  should  be  attended  to  at  once, 
or,  if  the  circumstances  are  such  that  effective  treatment  is  impossible, 
the  school  should  be  closed. 

There  are,  unfortunately,  a  large  number  of  school  buildings  in  the 
country  erected  at  a  time  when  little  or  no  attention  was  paid  to  school 
planning.  The  Lancasterian  tradition  of  a  large  room  to  take  the  whole 
school  died  hard,  for  such  a  building  was  cheap  in  construction,  required 
few  teachers,  and  was  very  useful  for  parochial  purposes  and  excellent 
for  Sunday  School  teaching.  Consequently  there  are  at  the  present 
day  numbers  of  schools  consisting  of  one  large  room,  ill  lighted. 
unventilated,  hot  in  summer,  draughty  and  cold  in  winter,  overcrowded 
with  some  two  or  three  hundred  children,  the  teachers  shouting  in 
rivalry  for  a  hearing  in  a  babel  of  noise  bewildering  to  an  unaccustomed 
visitor.  However  good  the  discipline,  the  unavoidable  amount  of 
speaking,  the  small  movements,  shuffling,  &c.,  of  such  large  numbers, 
make  teaching  a  matter  of  great  difficulty  and  discomfort. 

In  the  majority  of  cases  a  few  class-rooms  have  been  added  from 
time  to  time,  either  as  an  attempt  to  improve  matters  or  merely  to 
increase  the  accommodation  of  the  school.  Those  in  the  older  schools 
are  usually  as  full  of  defects  as  the  main  building. 

As  the  date  at  which  most  of  these  insanitary  old  schools  were 
built  was  prior  to  the  formation  of  School  Boards,  they  are  generally  in 
the  hands  of  the  Church,  who,  though  in  many  cases  fully  conscious  of 
their  shortcomings,  have  been  unable  to  procure  the  funds  necessary  to 
carry  out  improvements,  which  in  many  cases  would  mean  rebuilding, 
and  in  all  a  heavy  outlay. 

The  Act  of  1902,  by  handing  over  the  burden  of  maintenance  of 
all  Elementary  Schools  to  the  Local  Authorities,  the  cost  to  be  defrayed 
out  of  the  rates,  has  naturally  caused  a  wide  demand  for  improve- 
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merits,*  and  provided  a  reasonable  opportunity  for  the  careful  considera- 
tion of  all  school  premises  in  the  light  of  modern  hygienic  science. 

The  first  difficulty  met  with  in  such  schools,  particularly  those 
situated  in  towns,  is  the  cramped  nature  of  the  site.  In  the  early  days 
of  school  building  a  draughty  yard  in  which  to  place  the  offices  was  all 
that  was  provided  in  the  way  of  playground.  In  such  cases  the  acquisi- 
tion of  additional  land  is  seldom  practicable.  As  a  rule,  in  these  old 
schools  every  inch  of  space  is  taken  up  with  desks,  and  they  are  seldom 
provided  with  any  hall  or  space  where  the  simplest  drill  can  be  given, 
so  that,  in  view  of  the  importance  of  physical  exercise,  the  absence  of 
playground  very  seriously  affects  the  question  as  to  whether  the  school 
ought  to  be  allowed  to  continue  at  all.  While  it  might  seem  hard  to 
say  that  a  building  otherwise  satisfactory  ought  to  be  condemned  on 
the  lack  of  playground  alone,  such  a  contingency  is  very  unlikely  to 
happen,  since  the  very  fact  of  there  being  no  playground  will  probably 
mean  that  the  lighting  is  bad  and  incapable  of  improvement,  owing  to 
the  close  proximity  of  the  adjoining  buildings,  and  that  the  offices  are, 
owing  to  lack  of  space,  dangerously  near  to  the  teaching-rooms.  The 
want  of  some  space  where  the  children  can  be  turned  out  for  a  few 
minutes  is  a  serious  inconvenience,  as  the  building  cannot  be  aired 
properly  between  the  lessons.  There  is  of  course  a  very  great  differ- 
ence between  a  small  playground  and  none  at  all.  A  well-arranged 
school,  with  a  fair-si/.ed  hall  for  drill  and  a  small  playground  for  each 
sex  of  a  sufficient  size  for  two  or  three  classes,  perhaps  supplemented  by 
a  flat  roof,  may  well  be  considered  as  meeting  absolute  necessity,  and 
may  be  all  that  can  be  expected  in  a  central  position  in  a  town  where 
land  is  of  great  value. 

On  the  whole  the  entire  absence  of  playground  will  militate  so 
seriously  against  the  efficiency  of  a  school,  that,  unless  some  open  space 
can  be  provided,  the  school  should  be  removed  to  more  suitable  premises. 
In  considering  the  best  method  of  dealing  with  the  school  as  a  whole,  the 
possibility  of  giving  the  existing  buildings  up  entirely  to  one  or  two 
departments,  and  by  the  consequent  decrease  of  numbers  to  provide 
more  opportunity  of  making  satisfactory  improvements,  should  not  be 
lost  sight  of.  For  example,  a  new  school  may  be  built  for  the  Infants' 
Department,  and  their  rooms  added  to  the  mixed  school,  or  a  new  school 
built  for  the  boys,  giving  up  the  whole  of  the  existing  buildings  to  the 
girls,  or  vice  versa. 

*  Under  the  Act  the  Local  Authority  are  entitled,  in  the  case  of  a  school  not 
provided  by  themselves,  to  ask  for  any  reasonable  improvements  that  they  may  consider 
necessary.  The  cost  of  such  improvements  to  be  borne  by  the  managers  of  the  school. 
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There  is  a  tendency  on  the  part  of  managers  of  Voluntary  or  "  Non- 
provided  "  Schools,  when  pressed  by  the  Local  Authority  for  improve- 
ments, or  a  desire  for  additional  accommodation,  to  hand  over  the 
business  of  providing  an  Infant  School  to  the  Local  Authority,  keeping 
in  their  hands  the  school  for  the  older  children.  The  advantages  of  this 
arrangement,  which  enables  the  managers  without  increasing  their 
buildings  to  accommodate  a  larger  number  of  children  of  an  age  at 
which  definite  religious  instruction  can  be  given,  are  obvious  from  the 
point  of  view  of  denominational  teaching,  but,  considered  simply  from 
the  point  of  view  of  economy  in  sites  and  buildings,  and  the  efficient 
organisation  of  the  Elementary  School  work  as  a  whole,  it  would 
appear  undesirable  that  the  Infant  School  and  that  for  older  scholars 
should  be  so  separated  and  under  different  management. 

It  will  usually  be  found  that  an  old  school  building  has  a  very  deficient 
supply  of  windows  :  while  it  may  not  be  possible  to  ensure  good  lighting 
as  regards  direction,  it  will,  unless  the  building  is  shut  in  by  other 
houses,  always  be  possible  to  provide  an  adequate  amount.  It  should 
be  remembered  that  the  evils  of  lighting  from  the  wrong  direction  are 
less  felt  when  the  room  is  very  light. 

The  evils  of  working  in  insufficient  light  arc  so  serious  and  long 
lasting  that  no  question  of  expense  should  be  allowed  to  stand  in  the 
way  of  an  adequate  provision  of  windows.  Should  this  be  impossible, 
the  building  should  be  unhesitatingly  condemned. 

Ventilation. — The  arrangements  for  ventilation  are  probably  non- 
existent or  limited  to  one  or  two  square  holes  in  the  ceiling  opening 
into  a  false  roof,  whose  only  contribution  is  a  strong  down-draught  of 
cold  air.  While  any  elaborate  system  of  ventilation  is  out  of  the 
question,  a  great  deal  can  be  done  by  raising  the  heads  of  a  certain 
number  of  the  windows  to  the  level  of  the  ceiling,  making  the  top  and 
bottom  panes  to  open  as  hoppers.  If  the  building  is  of  one  storey, 
properly  arranged  extract  ventilators  can  be  inserted,  accompanied 
by  a  liberal  supply  of  inlet  pipes. 

Supposing  that  it  has  been  possible  to  so  deal  with  the  questions 
of  playground,  heating,  lighting,  and  ventilation,  that  the  building  can 
be  brought  up  to  a  reasonable  standard  as  regards  health,  there  still 
remains  what  is  from  the  point  of  view  of  the  plan  the  most  difficult 
problem  of  all,  and  that  is,  how  to  fit  the  building  as  a  whole  to  the 
present  system  of  school  organisation. 

Obviously,  the  arrangement  of  teaching  a  number  of  large  classes 
in  one  room  cannot  be  allowed  to  continue.  To  divide  up  the  room  at 
once  raises  the  question  of  accommodation.  The  school  will  have  been 


416  TEMPORARY   SCHOOL   BUILDINGS. 

recognised  by  the  Board  of  Education  as  providing  sufficient  space  for 
a  certain  number.  This  number  will  have  been  arrived  at  by  taking  the 
whole  area  of  the  rooms  used  for  teaching,  and  the  number  the  building 
will  accommodate  found  by  allowing  8  square  feet  of  floor  space  for 
each  scholar.  Such  a  method  of  calculation  in  the  case  of  a  large  room 
results  in  a  number  considerably  in  excess  of  that  for  which  the  room 
can  be  conveniently  arranged.  The  division  of  such  a  room,  by  means 
of  partitions  or  otherwise,  and  the  proper  rearrangement  of  desks  with 
regard  to  the  lighting,  &c.,  will  necessarily  effect  a  large  reduction  in 
the  numbers  that  the  school  will  accommodate.  The  managers  as 
a  rule  will  be  very  unwilling  to  agree  to  any  diminution  in  the  size 
of  their  school,  and  not  unnaturally  object  to  expending  perhaps  a  con- 
siderable sum  of  money,  when  the  net  result  of  the  alterations  will  be  a 
considerably  decreased  school.  Of  course,  where  the  site  is  sufficiently 
large,  additional  class-rooms  will  form  part  of  the  alterations.  But  it 
should  be  clearly  understood  that  the  probability  of  effecting  any  real 
improvement,  without  a  very  substantial  decrease  in  the  numbers,  is  a 
very  small  one. 

The  first  essential  in  a  school  of  any  size  is  to  ensure  the  pro- 
vision of  a  separate  room  tor  each  class.  It  is  not  only  unfair  to  the 
teachers,  from  an  educational  point  of  view,  to  expect  them  to  teach  in 
a  room  when-  several  large  classes  are  taught  together,  but  seriously 
detrimental  to  their  health. 

In  certain  cases  it  may  be  possible  simply  to  divide  up  the  large 
room  into  class-rooms  of  the  requisite  size,  but  considerable  care 
is  required  to  do  this  in  a  way  that  will  produce  satisfactory  results. 
The  positions  and  size  of  the  existing  windows  must  be  fully  taken  into 
account,  and,  unless  the  building  is  already  heated  by  hot  water, 
additional  means  of  warming  are  almost  certain  to  be  required,  as  the 
fireplaces  or  stoves  arc  unlikely  to  suit  the  wished-for  divisions  of  the 
room. 

A  further  difficulty  that  usually  presents  itself  will  be  found  in  the 
fact  that  by  simply  dividing  the  large  room  by  cross  partitions  certain 
class-rooms  are  forced  to  become  passage-rooms  to  those  beyond. 
This  is  a  serious  inconvenience,  and  must  be  met  either  by  taking  the 
space  necessary  for  a  corridor  from  the  width  of  the  room  or  by  building 
one  on  the  outside.  Probably  the  most  satisfactory  method  of  dealing 
with  an  old  school  occurs  in  cases  where  it  is  possible  to  simply  utilise 
the  old  large  room  as  a  central  hall  and  build  on  the  necessary  class- 
rooms opening  off  it.  This  is  well  illustrated  in  the  accompanying 
example  of  the  Boys'  National  School,  Kettering  (Figs.  400  and  401). 
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400.  THE  BOYS'  NATIONAL  SCHOOL,  KETTERING.     Plan  as  existing. 
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401.  THE  BOYS'  NATIONAL  SCHOOL,  KETTERING.     Plan  as  remodelled. 

T.  J.  Blackwell,  Architect. 
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Fig.  400  shows  what  may  fairly  be  considered  a  typical  example  of  an 
old  country  school.  The  main  room  is  long,  inconveniently  narrow, 
and  crowded  up  with  desks.  The  one  class-room  that  exists  is  too 
small,  the  cloak-room  space  is  quite  inadequate,  and  the  access  to  the 
various  parts  of  the  school  is  in  many  cases  through  other  rooms. 
Fig.  401  shows  the  school  remodelled.  The  Master's  house  has  been 
swept  away,  and  the  garden  belonging  to  it  thrown  into  the  playground. 
The  old  schoolroom  has  been  cleared  of  desks  and  converted  into  a 
hall,  giving  convenient  access  to  a  row  of  class-rooms  and  providing  a 
way  into  the  further  rooms.  The  class-room,  too  small  for  teaching 
purposes,  has  been  converted  into  a  cloak-room.  The  cost  of  these 
alterations  was  rather  over  .£2,000. 

The  possibility  of  keeping  a  sufficient  space  clear  for  the  purpose 
of  drill,  physical  exercises,  assembling  the  school,  &c.,  should  be  care- 
fully kept  in  mind.  Additional  class-rooms  that  have  to  be  added  must 
be  so  arranged  that  there  is  easy  access  to  them  without  causing 
disturbance  to  any  part  of  the  school.  They  must  be  so  arranged  that 
the  Head  Teacher  can  exercise  supervision  over  them  without  undue 
trouble  and  not  scattered  about  wherever  one  can  be  got  in.  A  depart- 
ment should  be  confined  to  one  floor. 

The  entrances  and  exits,  and,  if  the  building  is  of  more  than  one 
storey,  the  staircases,  must  be  carefully  considered  from  the  point  of 
view  of  rapidly  emptying  the  building  in  case  of  fire  or  panic.  If  there 
is  a  department  much  over  200  on  an  upstair  floor,  a  second  staircase, 
it  not  already  existing,  should  be  supplied.  This  can,  if  necessary, 
take  the  form  of  a  suitably  arranged  outside  iron  staircase,  and  it  should 
not  be  less  than  3  ft.  wide. 

The  cloak-room  accommodation  will  be  probably  inadequate,  and 
adequate  addition  will  be  required.  It  will  often  be  found  that  these 
old  schools  possess  one  or  two  class-rooms  too  dark  or  too  small  to  be 
used  for  teaching  purposes  that  can  be  converted  to  serve  this  purpose, 
or  else  can  be  turned  into  a  room  for  the  teaching  staff,  for  whom  some 
provision  must  be  provided. 

The  offices  will  of  course  receive  careful  attention  in  the  light  of 
modern  principles  of  sanitation,  the  result  of  which  usually  shows  the 
necessity  of  rebuilding  them  at  a  suitable  distance  from  the  school. 
The  proper  treatment  of  these  is,  except  in  the  case  of  schools  with  no 
playground,  a  comparatively  easy  and  simple  matter. 


CHAPTER    XXIV. 


MANUAL  TRAINING   ROOMS. 

Centres  for  Manual  Training — Examples  of — Slojd  Rooms — Arrangement  of  Benches — 
Cookery  Rooms — Laundry  and  Domestic  Economy  Centres. 

THE  provision  of  a  room  suitably  fitted  for  carpentry  and  manual 
training  is  usually  regarded  as  a  necessary  part  of  a  large  school,  while 
increasing  efforts  are  being  made  to  give  opportunities  of  this  sort  of 
work  for  smaller  schools  and  schools  in  the  country,  by  providing  at 
suitable  places  centres  to  which  children  can  come  from  neighbouring 
schools.  This  can  be  managed  more  or  less  satisfactorily  in  the  case 
of  schools  in  towns,  but  in  country  places  where  the  schools  lie  far  apart 
and  the  children  are  widely  distributed  it  is  a  matter  of  considerable 
difficulty.  In  Scandinavia  and  Denmark  manual  training  by  means  of 
Slojd  work  is  looked  upon  as  almost  as 
important  a  part  of  the  work  as  the  intel- 
lectual teaching,  and  it  is  rare  to  find  a 
school,  even  quite  a  small  country  school, 
that  is  unprovided  with  its  Slojd  room. 
Not  infrequently  it  happens  that  the  area 
supplied  for  this  is  often  equal  to  or 
greater  than  that  of  the  class-rooms, 
see  for  example  Fig.  375  (11).  There 
is  no  need  for  any  elaborate  arrange- 
ment of  building,  and  the  room  may 

well  be  arranged  rather  as  a  workshop  than  as  a  schoolroom.  The 
lighting  must  be  carefully  attended  to  and  ample  glass  space  pro- 
vided. The  windows  may  conveniently  be  placed  on  each  side  of  the 
room,  so  that  the  working  benches  can  be  placed  at  right  angles  to  the 
light.  The  most  convenient  form  is  a  long  narrow  room  in  which  two 
rows  of  benches  can  be  placed.  In  this  way  the  teacher  can  keep  all  the 
class  well  under  observation,  while  all  the  workers  can  see  the  black- 
board at  the  end,  in  case  the  teacher  desire  to  give  any  explanations. 
The  benches  are  usually  arranged  so  that  two  boys  can  work  at  each. 
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Near  each  bench  must  be  placed  a  tool  rack.  These  can  either  be  placed 
on  the  wall  opposite  the  end  of  each  bench  (see  Fig.  403),  or  on  double 
stands  down  the  centre  of  the  room.  The  former  plan  is  probably  the 
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403.  MANUAL  INSTRUCTION  ROOM  KOR  20  BOYS. 

Jarvis  &*  Richards, 
Architects  to  the  Surrey  County  Council. 

more  convenient,  as  it  interferes  less  with  movement.    Cupboards  must 
be  provided   both   for  finished  work  and   for  models,  also  a  convenient 

Where  the  room  is  intended  to  be  used 
by  children  attending  from  neigh- 
bouring contributory  schools  a  small 
cloak-room  must  be  arranged. 

A  useful  form  of  bench  used  for 
Slojd  work  is  shown  in  Fig.  402. 
The  benches  should  be  from  4  ft.  6  in. 
to  5  ft.  in  length  and  about  2  ft.  in 
width.  The  benches  should  be  at 
least  4  ft.  6  in.  from  the  wall,  leaving 
a  space  between  each  bench  and  the 
one  in  front  of  2  ft.  3  in.  Where  the 
tool  racks  are  placed  on  the  side 
walls  it  is  not  necessary  to  allow 
more  than  2  ft.  6  in.  for  the  gangway 
down  the  centre.  If  the  arrangement  of  centre  tool  racks  be  adopted, 
there  should  be  a  space  of  5  ft.  in  the  middle,  while  the  space  between 
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1.  Cupb-drd  for  Fini-^hcd  Work. 

2.  Turning  Lalhe. 


5.  Grindstone. 

6.  Tool  Cupboard. 


HL.ctU.ard. 
Teaiher's  Bench. 


7.  Model  Cupboard. 

8.  Cupboard. 
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the  ends  of  the  benches  and  the  walls  can  be  correspondingly  decreased. 
Adequate  space  for  the  teacher  must  be  left  at  one  end  of  the  room. 

Generally  speaking,  it  will   be  found  that  a  convenient  arrange- 
ment of  benches,  &c.,  requires  about  35  sq.  ft.  per  head,  and  that  a 


405.   A  COOKERY  ROOM. 

Jarvis  &  Richards, 
Architects  to  the  Surrey  County  Council  Education  Committee. 
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406,  407.  PLAN  OF  A  GERMAN  COOKERY  ROOM. 

From  "  Schulhygiene"  Burgerstein  and  Netoletsky. 


1.  Work  Tables,  with  Stools. 

2.  Larder. 

3.  Office. 

4.  Vegetables. 

5.  Wood  and  Coal. 


6.  Ranges. 

7.  Washing  Tables. 

8.  Basins. 

9.  Tables. 


10.  Demonstration    Table,    with 

Gas  Stove. 

11.  Copper. 

12.  Mangle. 

13.  Hot  Water. 
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room  with  two  rows  of  benches  will  require  a  width  of  about  22  ft.  In 
Fig.  403  is  shown  a  manual  instruction  room  for  20  boys,  designed  by 
Messrs  Jarvis  &  Richards,  architects  to  the  Surrey  County  Council 
Education  Committee.  This  is  intended  to  be  a  two-storeyed  building 
placed  in  the  playground,  the  cookery-room  illustrated  below  being 
placed  over  it,  hence  the  provision  of  a  second  entrance  for  girls. 

In  Fig.  404  is  shown  a  room  as  arranged  for  teaching  a  class  Slojd 
work.  In  this  case  each  boy  has  a  bench  to  himself,  and  as  they  all 
face  the  same  way  it  is  easy  for  the  whole  class  to  watch  a  demonstra- 
tion. A  large  open  space  is  provided  for  the  teacher,  who  is  provided 
with  a  special  bench.  The  various  cupboards,  &c.,  are  carefully  set  out. 

Cookery- rooms,  as  a  rule,  take  the  place  in  Girls'  Schools 
occupied  by  that  of  the  manual  training  room  in  the  Boys'  School, 
although  in  certain  seaport  towns  boys  are  taught 
cooking  in  order  to  qualify  for  the  post  of  ship's 
cook.  A  cookery-room  is  generally  arranged  so 
that  it  can  be  used  to  give  a  demonstration  lesson 
to  a  considerable  number  of  children  at  once  and 
also  serve  for  a  smaller  number  at  practical  work. 
A  room  to  take  1 8  children  at  actual  practice  and 
also  to  provide  room  to  give  a  demonstration  to  a 
class  of  54,  will,  the  regulations  of  the  Board  of 
Education  suggest,  require  an  area  of  not  less  than 
750  sq.  ft.,  and  should  further  have  10,500  cubic  ft. 
There  should  always  be  a  lavatory  attached,  and,  if 
the  room  is  to  be  used  as  a  centre  for  other  schools, 
a  cloak-room.  As  scullery  work  forms  a  necessary 
part  of  the  training,  a  sink  should  be  provided 

in  full  view  of  the  class  and  ample  provision  made  for  practical 
scullery  work. 

Fig.  405  shows  a  cookery-room  arranged  for  a  class  of  12  at 
practical  work,  with  desks  arranged  at  one  end  of  the  room,  where  a 
lesson  can  be  given  to  a  class  of  36.  When  a  gas  stove  is  used,  there 
should  be  a  hood  over  and  a  proper  pipe  to  carry  off  the  fumes  ;  but 
there  should  be  in  every  case  an  ordinary  range  as  well.  In  some  of 
the  German  Schools  there  are  very  elaborately  arranged  rooms  for  the 
teaching  of  cookery.  In  that  shown  in  Figs.  406,  407  there  are  larders 
provided  ;  four  tables,  each  intended  for  4  pupils,  each  of  whom  is 
provided  with  a  stool.  In  the  centre  of  the  room  is  placed  a  demonstra- 
tion table,  fitted  with  a  gas  stove,  facing  three  rows  of  seats  in  rising 
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tiers.     The  room  is  lighted  from  the  top.     The  section  in  Fig.  407  will 
make  the  arrangement  clear. 

A  somewhat  differently  arranged  room  is  given  in  Fig.  408,  also  a 
German  School.  In  this  case  there  is  no  provision  made  for  giving  a 
demonstration  lesson  except  to 
the  pupils  in  their  places  at  the 
tables.  Each  worker  is  provided 
with  a  stool,  as  will  usually  be 
found  in  the  Continental  Schools. 
There  are  six  ranges  provided, 
so  that,  as  the  room  is  intended 
for  24  pupils,  there  will  be  a  range 
for  every  four. 

Fig.  409  shows  a  cookery- 
room  from  a  Boston  School,  in 
which  twenty-four  work-benches 
are  arranged  in  the  form  of  an 
ellipse,  a  dining-room  table  being 
placed  in  the  centre.  Each 
work  -  bench  is  fitted  with  a 
compartment  for  utensils,  bread 
board,  &c.,  with  gas  stoves  on 
brass  plates.  One  bench  is  de- 
tached and  arranged  as  a  de- 
monstration table.  A  range  with 
a  sink  close  by  is  placed  at  one 
end  of  the  room.  Cloak-rooms, 
pantry-room  for  the  teacher,  &c., 
are  provided.  409. 

Laundry  -  rooms  are  often 
provided  in  connection  with 
cookery  centres.  A  small  room 
for  this  purpose  is  shown  in  Fig.  405.  The  tables  should  allow  not 
less  than  3  ft.  for  each  child  for  ironing.  The  ventilation  of  such 
rooms  will  of  course  require  special  care  in  order  to  get  rid  of  the 
steam.  Rooms  for  the  teaching  of  domestic  economy  are  also  often 
provided,  in  which,  as  far  as  possible,  the  arrangements  of  a  small 
house  are  followed. 
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OF  COOKING  ROOM  • 

A  COOKERY  ROOM  FROM  AN  AMERICAN 
SCHOOL. 

from  the  Annual  Report  of  the  Boston 
Schoolhouse  Department,  1904. 
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PART   III.-  THE    HYGIENE    OF   SCHOOLS. 

CHAPTER    XXV. 
VENTILATION    AND    HEATING. 

Difficulty  and  Importance  of  Subject  —  Ventilation— Ventilated  and  Unventilated 
Schools — Necessity  of  Knowledge  upon  the  part  of  the  Teachers — Composition  of 
Air — Causes  of  Vitiation — Dust — Amount  of  Air  necessary — The  Size  of  Rooms  in 
reference  to  their  Ventilation — The  Circulation  of  Air  in  a  Room — Different  Systems 
of  Ventilation — Downward  and  Natural  Methods — Comparison  of  the  two— Inlets 
and  Outlets,  their  Size  and  Position — Tobin's  Tubes — Figures  showing  Behaviour  of 
Air  according  to  Position  of  Inlets  and  Outlets — Size  of  Openings — Heating- 
Temperature  for  Class-rooms — Different  Methods  of  Heating — Grates — Stoves- - 
Radiators — Warming  by  the  Admission  of  Hot  Air,  Reasons  against — Methods  for 
Controlling  the  Heat — Description  of  the  Plenum  System  —Conclusions  as  to  the 
Ventilation  of  Large  Buildings  and  of  Small  Schools — Ventilation  by  Windows  only. 

SCHOOLS  are  an  extremely  difficult  class  of  building  for  which  to  supply 
ventilation  and  warming  that  shall  be  efficient  and  reasonably  eco- 
nomical. The  rooms  are  usually  many  in  number,  differ  considerably 
in  character — from  class-rooms  to  laboratories  and  large  halls — and 
have  a  continually  varying  number  of  occupants.  At  the  same  time 
the  importance  of  proper  and  effective  ventilation  cannot  be  overrated. 
It  is  hardly  too  much  to  say  that  the  success  of  a  school,  educationally 
as  well  as  physically,  will  to  a  considerable  extent  be  dependent  upon 
the  efficiency  of  the  ventilation  and  heating. 

The  lassitude  and  lack  of  interest,  the  inability  to  concentrate  the 
attention,  and  the  loss  of  energetic  mental  application,  due  to  working 
in  a  vitiated  air,  are  too  well  known  to  require  any  repetition  here.  Yet 
in  spite  of  the  denunciation  of  writers  on  hygiene,  and  the  continual 
discussions  of  the  subject,  the  state  of  the  air  in  schools  is  usually  very 
far  from  what  it  should  be  :  expense  as  well  as  the  difficulty  has  no 
doubt  a  good  deal  to  do  with  this.  But,  as  Dr  Newsholme  remarks— 
"  Although  pure  warmed  air  mechanically  propelled  into  schoolrooms 
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costs  money,  it  repays  the  additional  expenditure  in  improved  health 
and  power  of  work.  Dr  Wheatly  states  that  at  Blackburn  a  large 
manufacturer  by  adequately  ventilating  his  weaving  sheds  increased 
his  output  a|  per  cent.  Dr  Carnelly's  well-known  report  mentions 
the  fact  that  among  9  mechanically  ventilated  schools  the  average 
Government  grant  earned  per  head  was  2 is.,  among  95  naturally 
ventilated*  or  unventilated  schools  it  was  only  i8s.  ^d.  ;  and  a 
portion  at  least  of  the  explanation  of  the  differences  in  grant-earning 
power  of  the  contrasted  schools  lies  in  the  proved  excessive  impurity 
of  the  air  in  the  latter."  t 

If  some  such  difference  were  conclusively  proved  to  be  the  direct 
result  of  improving  the  ventilation,  it  would  be  an  interesting  calculation 
to  work  out  as  to  whether  it  would  not  be  actually  a  good  investment, 
from  the  money  point  of  view  alone,  for  school  managers  to  ventilate 
their  schools  effectually. 

Probably  one  of  the  great  hindrances  to  a  more  universal  insistence 
on  the  proper  ventilation  of  rooms  lies  to  a  large  extent  in  the  fact 
that  the  deterioration  in  the  air  is  invisible,  and  for  a  long  time  imper- 
ceptible to  the  persons  using  the  room.  A  room  which  appears  exces- 
sively stutty  and  close  to  a  person  coming  in  from  outside  may  seem 
quite  comfortable  to  those  actually  in  it;  and  also  that  the  bad  effects, 
although  directly  due  to  the  use  of  badly  ventilated  rooms,  are  usually 
attributed  to  other  causes,  unless  the  conditions  are  so  bad  as  to  produce 
immediate  headache  or  discomfort. 

The  colds  and  coughs  common  in  schools,  which  are  usually 
attributed  to  draughts,  are  probably  much  more  due  to  the  lack  of 
them.  A  window  opened  suddenly  in  a  hot  and  crowded  room  is  of 
course  a  source  of  great  danger,  but,  provided  that  the  air  is  fresh  and 
the  custom  of  keeping  the  windows  open  is  begun  in  the  summer,  it 
will  be  found  possible  to  keep  the  windows  open  nearly  all  the  year 
round  in  this  climate.  In  the  open-air  cure  for  consumption  the 
windows  are  usually  removed  altogether,  so  that  there  should  not  be 
anything  so  very  dangerous  to  persons  in  health  in  an  open  window, 
provided  they  are  warmly  clad.  It  should  be  remembered,  too,  that 
the  dangerous  form  of  draught  is  caused  by  a  small  opening  into  a 
warm  room,  which  causes  the  air  to  enter  at  a  great  pace,  so  that  a 


*  It  is  only  fair  to  note  in  these  comparisons  that  the  expression  "naturally"  venti- 
lated schools  usually  means  buildings  in  which  no  precautions  have  been  taken  for  ventila- 
tion at  all,  or,  at  the  best,  those  in  which  a  few  inlet  tubes  have  been  supplied. 

t  Paper  read  to  Sanitary  Institute,  June  1900,  "The  Healthy  Scholar." 
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widely  opened  window  is  not  only  safer,  but  often  prevents  the  feeling 
of  draught. 

"It  seems  to  be  important  in  the  case  of  class-rooms  to  maintain 
a  rather  high  and  even  temperature,  else  one  would  suggest  that  in  the 
smaller  schools,  especially  in  the  country,  all  the  windows  on  one  side, 
or  even  the  whole  of  one  wall,  might  be  removed,  and  the  children  keep 
themselves  warm  with  extra  clothing."  *  Without  going  quite  so  far 
as  that,  it  may  be  worth  while  pointing  out  that  the  high  temperature 
required  in  class-rooms  is  usually  due  to  lack  of  ventilation.  A  feeling 
of  chilliness  is  felt  when  there  is  a  certain  degree  of  impurity  in  the  air, 
in  a  temperature  that  seems  comfortably  warm  with  a  proper  supply  of 
oxygen.  While  it  is  no  doubt  true  that  the  cold  air  or  draught  is  the 
actual  inciting  cause  of  colds,  &c.,  it  is  the  loss  of  the  power  of  resistance 
due  to  impaired  vitality  caused  by  sitting  in  ill-ventilated  and  often 
overheated  rooms  that  renders  the  victims  such  an  easy  prey. 

It  is  curious  to  reflect  on  the  reliance  which  is  placed  on  the  power 
of  the  cracks  under  the  doors  and  the  crevices  round  the  windows.  It 
has  been  estimated  that  in  an  ordinary  class-room  all  the  occupants 
would  be  dead  in  about  half  an  hour  were  all  opportunities  for  ingress 
of  air  hermetically  sealed  up.f 

A  great  step  will  have  been  gained  when  it  is  more  fully  recognised 
that  although  there  may  be  some  risk  in  open  there  is  undoubtedly 
more  in  shut  windows,  unless  some  other  means  for  the  provision  of 
fresh  air  are  provided.  But  until  there  is  a  strong  public  feeling  on 
the  subject  it  is  not  likely  that  much  will  be  done.  As  the  late  Sir 
Douglas  Gallon  said — "  If  the  opinion  was  only  equally  spread  through 
the  community  that  bad  air  was  detrimental  to  health,  if  the  fact  that  a 
room  being  close  and  stuffy  was  regarded  as  disgraceful,  if  people 
refused  to  attend  dinner  parties  where  the  rooms  were  filled  with  bad 
air,  the  architects,  the  builders,  and  the  occupiers  would  soon  find  means 
that  every  room  should  be  pure  and  of  a  comfortable  temperature."^ 

An  interesting  and  instructive  incident  is  mentioned  in  a  small 
handbook  on  ventilation,  by  the  late  Professor  Jacob.  §  In  some 
French  cavalry  stables  the  mortality  of  the  horses  was  reduced  from 
197  to  20  per  1,000  by  simple  ventilation.  Again,  to  quote  from 
Major  Fisher  ||— "  A  horse  seldom  takes  a  '  cold  '  from  exposure  to  cold, 


*   The  Edinburgh  Review,  The  Fight  against  Consumption,  October  1901. 
t  Ventilation  of  School  Buildings,  p.  1 2,  G.  Morrison. 
+  Healthy  Dwellings.  §  Ventilation  and  Warming. 

||  Through  the  Stable  and  Saddle-Room. 
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but  frequently  is  made  ill  from  being  too  warm.  It  is  the  inside  not 
the  outside  air  that  gives  them  coughs,  sore  throats,  congestion  of 
the  lungs,  and  sundry  other  ills  to  which  horse  flesh  is  heir."  If 
we  substitute  human  for  horse  flesh,  these  remarks  will  lose  none  of 
their  force. 

It  has  been  thought  well  to  discuss  somewhat  in  detail  the 
elementary  principles  underlying  the  different  systems  and  methods 
of  ventilation,  in  the  hope  that  it  may  be  of  use  to  some  of  those 
teachers  who,  having  had  no  opportunity  of  making  themselves 
acquainted  with  the  subject,  are  so  very  apt,  either  from  carelessness 
or  in  the  hope  of  improving  the  state  of  things  in  their  class-rooms,  to 
spoil  or  render  quite  useless  any  provisions  that  may  have  been  made 
for  the  purpose  of  ventilation.* 

No  scheme  will  ensure  the  proper  warming  and  ventilation  of  a 
building  unless  it  be  intelligently  used.  Tobin  tubes  or  other  venti- 
lators may  be  supplied,  but  they  will  be  found  to  be  usually  closed,  and 
commonly  used  for  the  purpose  of  a  waste-paper  basket.  It  is,  however, 
only  fair  to  add  that  a  badly  arranged  inlet  may  cause  such  unpleasant 
draughts  that  any  means  to  stop  it  are  justifiable. 

The  Composition  of  Air. — Pure  air,  before  being  breathed, 
consists  of  about  21  parts  of  oxygen  to  79  of  nitrogen  in  100,  some 
watery  vapour,  a  trace  of  ammonia  and  carbonic  acid  to  the  propor- 
tion of  4  parts  in  10,000.  Expired  air  contains  about  5  per  cent,  less 
oxygen,  and  carbonic  acid  in  the  greatly  increased  proportion  of  470 
parts  in  10,000,  and  is  also  raised  in  temperature  to  nearly  the  heat 
of  the  body,  vi/.,  98',  and  is  saturated  with  moisture. 

Carbonic  acid  is  a  heavy  gas,  and  will,  if  allowed  sufficient  time, 
mix  uniformly  with  the  air.  It  is,  however,  quite  fallacious  to  assume  on 


*  An  incident  which  happened  within  the  writer's  knowledge  will  illustrate  this.  In 
a  certain  class-room,  which  was  a  room  in  an  ordinary  dwelling-house  converted  to  school 
use,  having  three  doors  and  warmed  by  an  open  fireplace,  two  Sherringham  ventilators 
had  been  placed  for  the  admission  of  air.  One  morning,  the  weather  turning  cold,  these 
were  shut,  and,  a  draught  being  felt  from  the  doors,  two  which  were  not  absolutely 
neceNsary  were  fastened  up,  being  finally,  as  the  draughts  got  worse,  pasted  completely 
over.  When  this  was  done  the  draught  from  the  remaining  door  to  the  fire  was 
unbearable,  and  such  strong  complaints  were  made  that  the  advice  of  an  expert  was 
obtained.  The  remedy  was  as  easy  as  the  explanation  was  obvious.  By  opening  the 
ventilators  wide,  and  lighting  the  fire  in  good  time  in  the  morning,  the  difficulties  both 
of  warmth  and  draughts  were  settled.  The  fire,  being  able  to  draw  its  necessary  supply 
of  air  from  various  points,  was  no  longer  forced  to  draw  a  strong  current  from  the  only 
available  source,  the  door. 
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this  ground,  as  is  sometimes  done,  that  the  bad  air  in  a  room  will  be 
found  near  the  floor.  On  the  contrary,  the  expired  air,  although  heavier 
than  air  at  the  same  temperature,  is  raised  by  breathing  to  a  warmth 
so  much  in  excess  of  that  of  the  surrounding  air  that  it  rapidly  rises 
and  then  begins  to  diffuse  itself  evenly  through  the  room.  This  is 
indeed  a  matter  of  common  observation,  for  instance,  when  going  into 
a  gallery  or  upper  part  of  a  crowded  hall ;  but  it  is  a  fact  not  infre- 
quently lost  sight  of.  Carbonic  acid  or  carbon  dioxide  is  not  itself 
an  actually  poisonous  gas,  and  death  would  ensue  if  a  person  were 
placed  in  an  atmosphere  containing  this  gas  in  too  large  a  proportion, 
merely  from  want  of  the  necessary  oxygen.  There  is  among  physio- 
logists no  decided  agreement  as  to  exactly  what  impurity  in  the  air 
should  be  attributed  to  the  deleterious  effects  of  crowded  rooms.  But 
whether  the  effects  are  to  be  attributed  to  the  organic  impurities  in  ex- 
pired air,  which  certainly  have  a  perceptible  and  disagreeable  odour,  or 
to  the  excess  of  carbonic  acid,  or  simply  the  lack  of  sufficient  oxygen, 
there  is  no  doubt  of  the  evil  results  arising  from  overcrowded,  ill- 
ventilated  rooms,  and  the  term  "  crowd  poison "  has  been  used  to 
denote  this.  In  order  to  test  the  purity  of  the  air  it  is  customary  to 
estimate  the  proportion  of  carbonic  acid,  as  this  will  at  once  show  to 
what  extent  the  air  has  been  breathed,  and  this  may  be  considered  a 
fair  test  of  other  impurities  ;  as  it  has  often  been  shown  by  different 
investigators  that  the  organic  impurity  in  the  air  increases  in  a  con- 
stant proportion  with  that  of  carbon  dioxide.  So  that,  knowing  the 
amount  of  carbonic  acid  present  in  the  air,  we  shall  have  a  quite  suffi- 
ciently accurate  idea  of  its  condition.  Authorities  differ  as  to  the 
greatest  amount  of  carbon  dioxide  that  ought  to  be  permitted.  It  is 
quite  certain  that  no  unpleasant  sensation  is  experienced  until  the 
amount  is  increased  to  10  or  12  parts  in  10,000,  yet  authorities  are 
generally  agreed  that  the  maximum  amount  should  not  exceed  10  parts 
in  10,000.  The  standard  of  good  ventilation  usually  adopted  at 
present  would  permit  about  6  to  8  parts  in  10,000  in  the  air.* 

The  amount  found  in  the  air  in  the  open  country  is  from  3  to  5 
parts  per  10,000,  and  it  is  usually  reckoned  as  4  for  the  purpose  of  a 
standard  measurement.! 


*  Heating  and  Ventilating  Buildings,  Carpenter,  p.  26. 

t  A  simple  plan  for  estimating  roughly  the  proportion  of  carbon  dioxide  may  be 
of  use : — 

Six  stoppered  bottles  are  taken,  containing  respectively  450,  ,350,  300,  250,  200,  100 
cubic  centimetres.  These  are  filled  with  the  air  of  the  room  which  is  to  be  tested  by  means 
of  a  small  handball  syringe.  A  pipette,  holding  exactly  15  cubic  centimetres,  is  then  filled 
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Other  Causes  of  Vitiation. — Besides  the  rise  in  temperature 
caused  by  a  number  of  persons  crowded  together,  from  the  expired  air 
and  the  heat  thrown  off  by  the  body,  there  is  a  constant  accumulation  of 
water  vapour,  and  the  sense  of  discomfort  and  oppression  felt  in  a 
crowd  is  probably  in  a  great  measure  due  to  the  latter ;  the  undue 
proportion  of  moisture  in  the  air,  by  preventing  the  proper  evaporation 
from  the  surface  of  the  body,  deranges  the  action  of  the  skin,  and  when 
evaporation  is  retarded  to  a  sufficient  extent  a  rise  of  internal  tempera- 
ture succeeds.  It  is  generally  observed  that  cases  of  sunstroke  occur  in 
the  greatest  number  where  there  is  combined  with  great  heat  a  high 
degree  of  humidity  in  the  air.  Dr  Billings  suggests  that  the  great 
difference  in  the  standard  of  temperature  *  at  which  rooms  are  kept  in 
this  country  and  in  those  in  America  may  be  to  a  certain  extent  due 
to  the  much  greater  dryness  of  the  air  in  the  latter  country,  as  well  as 
to  custom  and  habit. 

In  addition  to  carbonic  acid,  organic  matter,  and  moisture  from  the 
results  of  breathing,  and  the  water  in  organic  salts  and  fatty  acids  given 
off  by  the  skin,  there  are  other  factors  which  play  a  part  in  vitiating 
the  air,  among  the  most  important  of  which  may  be  considered  dust. 
In  school  buildings,  from  the  great  amount  of  movement,  dust  is  one  of 
the  most  serious  and  difficult  problems  to  deal  with  successfully.  It 
rises  in  great  quantities  from  the  floors  of  the  class-rooms,  it  is  kicked 
up  in  the  corridors,  and  finds  resting-places  in  the  joints  of  the  wood- 
work, floors,  and  corners  till  stirred  up  again.  To  these  particles  of 
dust  are  attached  floating  bacteria  in  considerable  quantities,  and,  while 
not  all  these  bacteria  by  any  means  are  injurious,  there  is  probably  a 


with  clear  transparent  lime  water,  emptied  into  the  smallest  bottle,  and  well  shaken.  If 
the  fluid  becomes  turbid,  the  amount  of  carbonic  acid  will  be  at  least  16  parts  in  10,000. 
If  there  is  no  result  with  the  smallest  bottle,  the  next  is  tried,  the  results  being  shown  as 
follows  :- 

If  the  100  cubic  centimetre  bottle  becomes  turbid,  16  parts  in  10,000. 

12 


200 
250 
300 
350 
450 


10 
8 
7 
6 


In  order  to  judge  of  the  turbidity,  mark  a  piece  of  paper  with  a  lead  pencil  and  gum 
it  to  the  bottle  with  the  mark  inwards.  If  there  be  turbidity  the  mark  will  be  invisible. 
This  is  of  course  only  a  rough  test,  but  one  which  can  very  easily  be  tried,  and  which  is 
sufficiently  accurate  for  ordinary  purposes. 

*  See  post,  page  445.  The  standard  temperature  for  class-rooms  in  America  is  usually 
given  as  70°. 


STANDARD   OF   PURITY    REQUIRED. 


433 


certain  proportion  which  consist  of  the  germs  of  diphtheria,  tuberculosis, 
&c.  The  difference  in  the  number  of  germs  found  in  well-ventilated 
rooms  compared  with  those  not  so  well  arranged  is  very  striking.  For 
instance,  Professor  Carnelly  gives  the  following  results  of  his  examina- 
tion in  Aberdeen  and  Dundee.*  In  the  first  town  he  examined  42 
"naturally"  ventilated  schools,  i.e.,  without  special  apparatus,  and 
found  the  number  of  micro-organisms  per  litre  to  be  136,  and  in  39 
similar  schools  in  Dundee  the  number  was  152.  On  the  other  hand,  in 
the  12  mechanically  ventilated  schools  in  Aberdeen  and  25  in  Dundee, 
also  examined,  the  numbers  were  20  and  1 7  per  litre  respectively. 

Another  cause  of  the  deterioration  of  the  air  occurs  in  the  use 
of  various  forms  of  artificial  illumination.  These  have  been  already 
treated  at  length.t  There  is  also  during  combustions  of  oil  or  gas  a 
certain  amount  of  carbon  monoxide  given  off,  which,  in  distinction  to 
carbon  dioxide,  is  an  actually  poisonous  gas,  so  that  considerably  more 
provision  for  ventilation  is  necessary  for  rooms  that  are  to  be  used  for 
night  as  well  as  day  work.  Gas  burners  are  usually  reckoned  as  equal 
to  five  persons  in  estimating  the  amount  of  air  required  for  ventilation.* 


Standard  of  Purity  required. — The  amount  of  carbonic  acid 
that  may  be  allowed  in  rooms  without  any  injurious  effects  or  perceptible 
odours  is  generally  reckoned  as  6  parts  in  10,000,  that  is,  .0002  in 
excess  of  that  in  ordinary  country  air.  On  this  amount  there  is  a  fairly 
general  agreement.  A  fair  average  of  the  CO.,  given  off  is  for  adult 
males,  0.6  to  0.7  cub.  ft.  per  hour;  females,  0.4  to  0.5.  Parkes  adopts 
O.6  cub.  ft.  per  hour  as  an  average  for  mixed  assemblies.  Dividing  the 
limit  of  permissible  impurity  by  the  amount  of  carbonic  acid  exhaled  in 

an  hour,  we  have  -  ,  giving  3,000  as  the  amount  of  cubic  feet  of 

0.0002     ' 

air  required  per  hour  per  person,  and  this  is  the  standard  usually 
adopted.  This  is,  however,  rather  in  excess  of  what  is  necessary  for 
school  children,  and  Dr  Billings,  in  his  book  on  "  Ventilation  and 
Heating,"  gives  2,400  per  head  per  hour  as  the  amount  that  should  be 
allowed.  It  should  be  noted  that  this  is  on  the  understanding  that  the 
effects  of  respiration  are  not  carried  off  directly,  but  merely  mixed  with 
the  air,  which  requires  dilution  by  the  addition  of  so  much  fresh 


*  Conspectus  of  the  Air  in  85  Schools,  by  Professor  Carnelly  (Journal  of  Pathology', 
November  1893),  quoted  by  Professor  Jacob  in  "The  Ventilation  of  Buildings." 
t  Page  89,  The  Artificial  Lighting  of  Class-rooms. 
I  Heating  and  Ventilating  Buildings,  Carpenter,  p.  2. 

2  E 


434  VENTILATION    AND    HEATING. 

air.  When  the  vitiated  air  is  carried  straight  off,  a  very  much  smaller 
supply  of  air  would  be  sufficient,  having  been  fixed  as  low  as  1,000. 

But  even  when  the  downward  system  of  ventilation  is  used,  in  which 
the  foul  air  is  carried  off  at  the  bottom,  fair  ventilation  can  be  obtained 
with  less  than  the  2,400  cub.  ft.  The  Massachusetts  law  requires  1,800 
cub.  ft.  per  hour  per  pupil,  and  where  this  standard  is  maintained  there  will 
certainly  be  no  perceptible  effects  of  want  of  ventilation.  Taking  then 
a  class-room  25  by  30  ft.  and  13  ft.  high,  and  containing  40  pupils,  the 
air  would  have  to  be  completely  changed  once  in  about  8  minutes,  or, 
allowing  that  the  air  is  changed  once  an  hour  by  natural  ventilation 
through  the  wall,  crevices,  &c.,  once  in  9.6  minutes.  Hittenkofer  found 
that  a  room  in  which  all  the  windows  and  crevices  had  been  closely 
pasted  up,  when  there  was  a  difference  of  40°  .between  the  inside 
and  outside  temperature,  that  the  change  of  air  by  diffusion  through 
the  walls  amounted  to  7  cub.  ft.  per  hour  for  each  square  yard 
of  wall  surface.*  This  form  of  ventilation  is  too  uncertain  in  amount 
and  character  to  be  reckoned  in  calculating  the  amount  of  air  required 
for  ventilation. 

The  Size  of  the  Room.  —The  cubic  capacity  of  the  room  and 

its  shape  have  of  course  a  considerable  influence  on  the  question  of  its 
ventilation,  but  this  influence  is  often  overestimated,  and  even  in  a 
large  room,  if  no  fresh  air  is  supplied,  the  atmosphere  will  quickly  fall 
below  the  standard  of  purity  desirable.  One  of  the  commonest  fallacies 
in  regard  to  ventilation  is  that  a  high  room  is  necessarily  better  venti- 
lated, and  that  if  the-  requisite  amount  of  cubic  space  be  made  up  in 
height  all  will  be  well.  As  a  matter  of  fact,  this  is  not  in  any  degree 
the  case.  The  additional  height  that  is  often  provided  in  class-rooms, 
while  considerably  increasing  the  cost  of  the  building  and  the  length 
of  the  stairs,  is,  as  far  as  ventilation  is  concerned,  not  only  a  complete 
w.iste  of  space,  but  considerably  adds  to  the  difficulty  of  both  warming 
and  ventilating  the  room.  As  Dr  Billings,  whose  opinion  is  naturally 
of  great  weight,  remarks,  "  In  computing  space  for  purpose  of  venti- 
lation, heights  of  rooms  above  12  ft.  should  be  disregarded."!  In  fact, 
the  only  advantage  of  making  class-rooms  of  a  greater  height  is  for 
the  purpose  of  effectively  lighting  the  side  farthest  from  the  window, 
when  of  sufficient  breadth  to  require  it.  Large  rooms,  i.e.,  in  the  sense 
of  a  large  superficial  area  per  head,  are  of  course  easier  to  ventilate, 
more  air  can  be  admitted  and  at  a  greater  pace  without  causing  any 

*  Carpenter,  p.  35.  t  Heating  and  Ventilation,  p.  135. 
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inconvenience  from  draught,  as  it  is  generally  possible  to  arrange  that 
the  inlets  shall  be  at  a  sufficient  distance  from  the  nearest  seats.  But 
it  is  as  well  to  bear  in  mind  that  the  size  of  the  room  will  make  very 
little  difference  with  regard  to  the  necessity  of  providing  for  the 
admission  of  fresh  air  or  to  the  amount  to  be  supplied.  The  following 
table,  which  is  often  quoted,  shows  the  time  it  takes  to  reduce  the  air  in 
a  room  to  a  condition  in  which  it  contains  1 2  parts  of  carbon  dioxide 
in  10,000.  The  figures  are  of  course  only  approximate,  since  air  is 
always  entering  more  or  less  through  cracks  and  crevices. 

Class  of  Building.  Cubic  Capacity  per  Hea.l.  Time  r<"<|uired  to  contaminate 

the  Air. 

Hospital  1 ,200  cub.  ft.  and  above.  70  minutes. 

Middle-class  House       -  1,000       „  „  59         „ 

Barracks  600       „  „  35 

Good  Secondary  Schools  260       „  16         „ 

Elementary  Schools  130       „  8         „ 

This  is  allowing  in  the  case  of  Secondary  Schools  20  sq.  ft.  per  head,  pre- 
suming the  rooms  to  be  13  ft.  high  ;  in  the  Elementary  10  sq.  ft.,  as  laid  down 
by  the  regulation  of  the  Board  of  Education. 

It  would  be  well  that  this  should  be  borne  in  mind  when  the 
question  of  class-room  accommodation  is  under  consideration,  for,  were 
the  extra  expenditure  so  often  incurred  by  giving  a  lavish  allowance  of 
floor  space  devoted  to  the  provision  of  more  effective  means  of  venti- 
lation, the  result  would  often  prove  more  satisfactory. 

The  Circulation  of  Air  in  a  Room. — It  is  not  possible  to 
show  with  any  accuracy  the  line  taken  by  the  air  entering  a  room,  and 
so  follow  its  course  through  from  the  inlet  to  the  outlet.  Innumerable 
eddies  and  cross  currents  are  set  up  by  local  sources  of  heat,  or  by 
friction  against  obstacles,  while  the  diffusion  of  the  incoming  air  with 
that  in  the  room  rapidly  destroys  any  line  of  demarcation.  In  a  close 
room  heated  by  hot-water  pipes  there  is  a  continual  circulation  of 
air,  but  the  movement  is  of  course  confined  to  the  same  air,  so  that  the 
conditions  will  soon  become  very  bad.  In  an  ordinary  room  heated  by 
an  open  fire,  with  fresh  air  entering  either  by  open  windows  or  through 
inlet  tubes  or  the  crack  and  crevices  left  in  the  closed  door  and  windows, 
the  general  circulation  will  consist  of  a  rapid  entering  current  of  cold  air 
at  the  inlets  with  an  equally  rapid  movement  out  up  the  chimney,  with 
a  cold  layer  of  air  from  i  to  2  ft.  thick  moving  towards  the  fire,  which 
will  be  affected  by  the  various  objects  warmed  by  radiation  from  the 
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fire.  In  the  case  of  a  similar  room  with  a  number  of  gas  jets  fixed  at 
the  same  level,  as  in  a  class-room,  there  are  as  it  were  three  nearly  in- 
dependent planes  of  circulation.  The  heat  of  the  gas  jets  sets  up  a 
strong  local  circulation  which  does  not  extend  below  the  plane  of  the 
jets.  The  movement  is  shown  approximately  in  Fig.  410.  The  air 
above  the  line  of  gas  jets  would  be  very  bad,  while  the  best  air  would 
be  that  nearest  the  floor.  Where  the  admitted  air  is  of  the  same 
temperature  as  that  in  the  room,  it  merely  diffuses  itself  without  taking 
any  particular  direction. 

Different  Forms  of  Ventilation. —  In  order  to  secure  ventila- 
tion of  any  kind,  provision  must  be  made  first  for  some  power  to  keep 
the  air  in  motion  ;  and  secondly,  for  sufficient  inlets  for  the  admission  of 
fresh  air,  with  corresponding  outlets  for  the  escape  of  the  vitiated  air. 
The  movement  of  the  air  can  be  produced  either  by  the  expansion  due 

to  heating,  or  mechanically  by  the  use  of 
fans.  In  the  first  case  the  movement  is  due 
simply  to  the  difference  in  weight  between  hot 
and  cold  air.  The  former,  being  lighter,  rises 
and  (lows  out  of  one  set  of  tlues,  its  place 
being  taken  by  colder  air  coming  in  at  the 
bottom.  This  is  known  usually  as  the 
"natural"  or  "gravity"  system. 

A  fact  that  seems  often  lost  sight  of  is 
that  the  system  of  ventilation  has  to  provide  for  the  effective  change 
o!  the  air  under  t\vo  almost  opposite  conditions — in  winter,  when  the 
outside  air  is  at  a  lower  temperature  than  that  inside  the  building,  and 
in  summer  when  the  conditions  are  reversed.  In  some  of  the  more 
recently  erected  schools  in  Switzerland  the  engineers  have  provided  a 
double  set  of  extract  openings.  The  difficulty  of  summer  ventilation 
can  be  easily  met  in  this  country  by  having  a  plentiful  supply  of 
windows  that  open,  and  means  of  establishing  through  currents  of  air. 

Mechanical  ventilation  by  means  of  fans  is  performed  in  two  ways, 
by  pressure  and  by  suction.  In  the  former,  the  air,  being  forced  into  the 
rooms  under  pressure,  escapes  naturally  in  the  direction  of  least  resist- 
ance, that  is,  outwards  to  the  atmosphere  ;  in  the  latter  the  fans  are 
used  to  draw  out  the  inside  air,  and  so  induce  a  current  of  air  from 
outside  to  supply  its  place.  These  systems  are  known  as  the  "  Plenum  " 
and  "  vacuum  "  systems  respectively.  Sometimes  a  combination  of  the 
two  is  successfully  used.  In  both  cases,  when  mechanical  ventilation  is 
used,  the  air  is  moved  without  any  reference  to  change  of  temperature, 
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and  the  force  used  must  be  sufficient  to  overcome  any  disturbance  due 
to  this  cause  or  to  wind.  There  are  certain  objections  brought  against 
the  "  vacuum  "  or  exhaust  system.  When  used  alone,  it  is  difficult  to 
control  the  movements  of  the  vitiated  air.  The  opening  of  a  window,  a 
door,  or  a  badly-fitting  window  in  one  room,  will  upset  the  ventilation 
all  over  the  building,  since  the  supply  of  air  to  the  exhaust  fans  will 
naturally  come  from  the  place  whence  it  can  be  drawn  most  easily. 
Another  grave  objection  has  been  occasionally  found — the  air  may  be 
drawn  in  through  the  water-closets  and  lavatories,  giving  rise  to  un- 
pleasantness and  to  serious  danger  when  there  is  any  defective  plumbing 
work.  As  Mr  Wheelwright,  the  writer  of  a  recent  book  in  America 
on  School  Building,  says — "  In  more  recently  constructed  schools  the 
exhaust  fan  is  now  rarely  used,  and  then  only  for  special  purposes  and 
conditions." 

The  two  systems  then  that  we  have  to  consider  are  the  "  Plenum  " 
or  pressure  system,  where  the  pure  air  is  admitted  high  up  and  the  foul 
air  extracted  at  the  bottom  ;  and  the  "  natural  "  system,  where  the 
vitiated  air  is  taken  off  through  outlets  arranged  at  the  highest  part  of 
the  rooms,  the  fresh  air  being  introduced  at  a  moderate  height  or  at 
the  floor  level.  There  is  a  very  great  difference  of  opinion  as  to  the 
relative  merits  of  the  two  methods.  It  will  lie  as  well  to  briefly  state 
some  of  the  chief  arguments  usually  advanced  in  favour  of  each  system. 
In  order  to  make  the  comparison  in  any  degree  a  fair  one,  it  is  necessary 
to  assume  that  in  either  case  the  incoming  air  is  warmed,  at  any  rate 
sufficiently  to  prevent  its  causing  an  unpleasant  feeling  of  draught. 
To  compare,  as  is  so  often  done,  a  method  which  brings  in  warmed  air 
with  a  system  which  only  provides  for  the  admission  of  cold  air,  in 
which  case  the  ventilators  are  certain  to  be  closed  in  winter,  is  mani- 
festly unfair  ;  and  it  is  just  as  easy  to  provide  that  the  supply  of  air  shall 
be  warm  in  the  case  of  the  upward  or  natural  system,  provided  that  it 
is  of  a  lower  temperature  than  the  air  already  in  the  room,  as  it  is  in 
the  case  of  the  downward  or  pressure  system.  Probably  no  small  part 
of  the  credit  which  the  "  Plenum"  system  has  acquired  is  due  to  the 
continually  published  tables  comparing  the  results  obtained  by  that 
system  with  those  in  what  are  called  naturally  ventilated  schools,  but 
which  should  be  called  schools  with  no  provision  for  ventilation,  even 
though  there  may  be  a  few  Tobin  tubes  supplied.  It  would  be  in- 


*  School  Architecture,  p.  264. 

t  For  description,  actual  arrangement,  and  practical  working  of  this  system,  see  below, 
page  452. 
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teresting  to  see  tables  showing  the  comparative  results  of  a  well- 
arranged  system  of  "  natural  ventilation  "  and  the  Plenum  system. 

For  the  natural  or  upward  system  of  ventilation  it  is  contended 
that  as  the  vitiated  respired  air  is  of  a  considerably  higher  temperature 
than  that  of  the  surrounding  air,  it  rises  at  once,  and  so  should  be 
taken  off  at  the  top,  while  in  the  downward  or  pressure  system,  the 
pure  air  being  introduced  at  the  top,  the  air  that  has  already  been 
breathed  is  forced  down  again  past  the  heads  of  those  sitting  in  the 
room,  though  of  course  in  a  much  diluted  form,  and  so  breathed  again. 
Those  sitting  near  the  outlets  are  in  a  continual  stream  of  bad  air.  as  the 
downward  action  cannot  be  of  sufficient  strength  to  prevent  the  expired 
air  rising  at  all  without  causing  an  intolerable  draught.  Again,  in  case 
of  a  room  illumined  by  any  form  of  artificial  light,  other  than  electric 
lumps,  the  heat  helps  to  strongly  increase  the  upward  current,  and  so 
helps  to  carry  its  own  noxious  fumes  away.  On  the  other  hand,  with  the 
downward  system  the  unpleasant  products  of  combustion  have  all  to  be 
carried  downwards  past  the  persons  sitting  below,  unless  some  special 
and  rather  elaborate  arrangements  are  made  in  the  lighting  apparatus. 

It  is  further  argued  that  with  a  downward  propulsion  of  air  perfect 
ventilation  is  impossible,  as  the  vitiated  air  is  not  at  once  removed,  but 
diluted  ;  much  on  the  same  lines,  it  is  suggested,  as  a  water  supply  in 
which  the  water  was  returned  to  the  reservoir  after  vise,  but  with  one 
that  was  ot  a  sufficient  si/e  to  make  the  impurity  scarcely  noticeable  in 
the  water  when  used  again,  while  on  the  upward  system  the  vitiated 
air  is  taken  away,  the  fresh  air  only  coming  to  the  people  in  the  room, 
and  being  available  for  breathing.  So  that  in  the  case  of  the  down- 
ward system  the  amount  of  air  that  has  to  be  introduced  is  very  great, 
since  it  has  to  be  sufficient  in  quantity  to  dilute  the  air  in  the  room  to 
the  degree  that  is  supposed  to  be  harmless.  It  is  usually  reckoned 
that  at  least  three  times  the  amount  of  air  is  required  for  the  downward 
system  than  is  necessary  for  the  proper  working  of  the  upward  method. 
In  halls  arranged  with  galleries  there  is  great  difficulty  in  so  arranging 
the  down  currents  that  the  vitiated  air  from  the  galleries  shall  not  be 
breathed  again  by  those  in  the  main  body  of  the  hall,  or  that  the  fresh 
incoming  air  shall  not  be  all  drawn  away  to  the  galleries. 

Further  advantages  claimed  for  the  natural  system  are  great 
economy  in  installation  and  in  working,  as  nothing  is  required  beyond 
occasionally  cleaning  the  flues  and  slightly  warming  the  incoming  air, 
the  impossibility  of  its  getting  out  of  order  where  once  fixed  from 
ignorant  or  careless  use,  and  the  avoidance  of  any  necessity  for  a 
skilled  man  to  look  after  it. 
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The  upholders  of  the  downward  or  pressure  system  maintain  that 
the  natural  system,  even  where  assisted  by  heat  in  the  flues,  is  unable  to 
maintain  the  necessary  movement  in  the  air,  unless  under  exceptionally 
favourable  conditions  of  the  atmosphere,  and  that  under  certain  con- 
ditions of  wind  there  will  be  a  complete  failure  of  the  ventilation,  with 
sometimes  strong  and  unpleasant  down-draughts,  but  that  by  placing  the 
inlets  for  fresh  air  at  the  ceiling  and  the  extract  flues  at  the  floor  level 
a  far  better  circulation  of  air  through  the  room  is  obtained,  while  the 
opposite  arrangement,  i.e.,  the  inlet  below  and  the  outlet  above,  will 
lead  generally  to  a  direct  current  from  the  inlet  to  the  outlet,  leaving 
large  parts  of  the  room  unaffected  ;  and  that,  although  in  the  downward 
system  the  air  has  to  be  brought  down  again,  it  is  in  so  diluted  a  form 
that  the  unpleasantness  is  not  only  imperceptible  but  quite  harmless, 
and,  even  if  this  may  be  considered  a  slight  defect,  it  should  be  far 
outweighed  by  the  very  great  advantage  of  a  system  that  will  act  with 
certainty  under  all  conditions  of  weather  or  temperature.  Finally,  that 
the  question  of  cost  should  not  be  allowed  to  have  much  influence,  it 
being  desirable  to  use  the  best  means  for  obtaining  pure  air. 

While  each  system  has  numerous  and  strenuous  supporters,  opinion 
generally  seems  turning  rather  in  favour  of  a  combination  of  the  two. 
i.e.,  that  fresh,  slightly  warmed  air  should  be  propelled  into  the  rooms 
under  very  slight  pressure  through  inlets  placed  at  a  moderate  height 
and  well  distributed,  the  vitiated  air  being  taken  off  by  large  outlets 
high  up.  In  this  way  it  is  urged  that,  while  retaining  the  many  obvious 
advantages  of  drawing  off  the  bad  air  at  the  top,  the  slight  pressure 
that  the  air  is  under  will  ensure  a  sufficient  movement  under  all  con- 
ditions of  weather  and  temperature.  Further,  that  the  opening  of  a 
window  in  one  room  will  not  interfere  with  the  ventilation  all  over  the 
building.  Two  important  considerations  have  to  be  borne  in  mind. 
First,  that  very  great  care  is  necessary  in  determining  the  position  of  the 
outlets  and  inlets  ;  and  secondly,  that  the  incoming  air  should  be  only 
warmed  sufficiently  to  avoid  any  unpleasant  sensation  of  draught,  and 
should  not  be  used  for  the  purpose  of  warming  the  room.*  In  the  case 
of  many  Secondary  Schools  where  the  classes  are  small  and  the  rooms 
a  fair  size,  in  which  it  is  impossible  to  go  to  the  expense  of  the  installa- 
tion of  any  elaborate  scheme  of  ventilation,  it  is  possible  by  the  judicious 
use  of  simple  means,  such  as  ventilating  fireplaces  and  hopper  windows, 
to  obtain  quite  reasonably  good  air  in  the  rooms. f 


See  below,  page  449.  t  See  below,  on  ventilation  of  small  schools,  page  455. 
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On  the  whole,  it  may,  I  think,  be  fairly  concluded  that  in  large 
buildings,  where  there  are  great  numbers  brought  together,  it  is 
essential  to  have  some  form  of  mechanically  worked  ventilation  ;  but 
that,  in  order  to  ensure  that  such  a  system  will  work  properly,  it  is 
necessary  to  have  a  skilled  engineer  in  charge  of  it,  capable  of  making 
the  necessary  alterations  and  adjustments  to  meet  the  varying  condi- 
tions of  the  weather  ;  but  that  in  small  establishments,  by  having  a 
"  natural  "  system  installed  under  the  superintendence  of  a  really  skilled 
engineer,  and  properly  arranged,  so  that  once  in  working  order  it  will 
require  no  skilled  manipulation,  it  will  be  found  possible  to  keep  the 
air  in  the  rooms  up  to  very  nearly  as  good  a  condition  as  in  the  case  of 
a  mechanical  system,  provided  that  the  apparatus  is  used  with  intelli- 
gence by  those  in  charge  of  the  rooms. 

It  must  not  be  forgotten  that,  while  no  doubt  very  admirable 
results  may  be  gained  by  a  properly  designed  and  carefully  worked 
mechanical  system,  the  bad  results  arising  from  a  badly  conceived 
installation  arc  often  worse  than  none  at  all  ;  and  as  any  openings  in 
addition  to  the  regular  inlets  and  outlets  will  upset  the  whole  scheme, 
it  is  not  possible  to  open  the  windows  either  during  or  between  lessons, 
whatever  the  weather  may  be.  Again,  although  the  apparatus  is 
guaranteed  to  change  the  air  in  the  room  so  many  times,  and  while  it 
ran  perhaps  be  shown  that  it  pumps  a  sufficient  quantity  of  air  into  the 
room  to  do  this,  it  may  easily  happen,  if  the  inlets  and  outlets  are  not 
properly  situated,  that  the  incoming  air  passes  directly  from  one  to  the 
other,  while  the  main  bulk  of  the  air  in  the  room  remains  entirely 
unaffected. 

A  great  deal  of  the  support  and  writing  in  favour  of  the  mechanical 
systems  come  from  America,  where  provision  has  to  be  made  for  a 
much  larger  range  of  temperature  than  is  the  case  in  this  country.  It 
is  not  unlikely  that  the  popularity  of  the  Plenum  or  downward  system 
is  to  a  considerable  degree  due  to  the  strong  support  given  to  it  by 
American  writers  on  ventilation  and  heating,  for,  owing  to  the  neces- 
sities of  the  climate,  and  partly  perhaps  to  their  fondness  for  and  great 
ingenuity  in  mechanical  apparatus,  the  Americans  have  devoted  far 
more  attention  to  questions  of  mechanical  heating  and  ventilation  than 
this  country.  There  has,  however,  been  great  readiness  to  adopt  their 
methods  and  inventions,  which,  although  they  may  be  suitable  or  even 
necessary  in  America,  are  not  required  here  to  anything  like  the  same 
degree.  The  Plenum  system,  for  its  proper  working,  entails  the  necessity 
of  always  keeping  the  windows  shut  ;  but  in  a  climate  like  that  of 
England  it  is  only  for  a  short  time  in  the  year  that  it  is  too  cold  to 
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allow  of  the  outer  air  being  brought  in  at  its  own  temperature,  and 
never  perhaps  to  allow  of  the  windows  being  opened  during  a  recess 
when  the  class-room  is  temporarily  unoccupied,*  the  result  being  that 
for  large  parts  of  the  year,  when  air  might  be  allowed  to  enter  freely 
by  the  windows,  considerable  expense  is  gone  to  to  drive  air  through 
ducts  and  mains,  often  dusty  and  dirty,  into  the  class-rooms,  while  all 
the  windows  in  the  building  are  kept  rigorously  closed. 

Inlets  and  Outlets,  Size  and  Position. — The  size  of  an  in- 
let is  dependent  naturally  upon  the  amount  of  air  to  be  admitted,  and 
the  pace  at  which  it  enters.  In  order  to  avoid  a  feeling  of  draught  in 
the  room,  it  is  usually  considered  that  this  pace  must  not  exceed  5  or 
6  ft.  per  second.  If  it  is  necessary  to  introduce  it  at  a  greater  speed, 
great  care  must  be  taken  to  so  arrange 
the  position  of  the  inlet  that  the 
draught  will  not  be  felt  by  any  one  in 
the  room. 

The  actual  direction  taken  by  the 
air  on  entering  the  room  can  be  guided 
to  a  considerable  extent  by  the  shape 
of  the  inlet  opening,  i.e.,  it  can  be 
given  a  turn  upwards  ;  but  at  the  same- 
time  it  must  not  be  forgotten  that  it 
will  behave  in  very  different  ways  ac- 
cording to  the  difference  between  the 
temperature  of  the  incoming  air  and 
that  of  the  air  in  the  room.  In  Figs. 
411,  412  is  shown  from  the  results  of 
actual  experiments  by  Shawf  the  behaviour  of  an  incoming  current  of  air 
through  an  upright  tube  of  the  form  usually  known  as  a  robin's  tube.  In 
the  first  case  (Fig.  411),  the  entering  air  being  at  a  temperature  con- 
siderably below  that  in  the  class-rooms,  although  entering  at  a  high 
velocity,  almost  immediately  falls  and  Hows  downwards  in  a  cold  stream. 
In  the  second  figure  (Fig.  412),  the  air  coming  in  at  a  temperature  higher 
than  that  in  the  room,  rises  directly  to  the  ceiling.  The  first  of  these 
two  figures  is  quite  sufficient  to  explain  why  inlet  ventilators  of  this 
kind  are  invariably  found  shut  in  cold  weather. 


412. 

SHOWING  TIIK  KKHAVIOCK  UK  AIR  I-'.NII.K 
INC.  A  ROOM  Tiikon;n  A  Toiux's  Ti'HK 
AT  Dn-'PKKKXT  TEMPER ATTRKS. 


*  It  should  of  course  be  noted  that  this  method  of  airing  entails  a  certain  waste  of 
heating  power,  as  it  allows  the  room  to  completely  cool  down. 

t  Warming  and  Ventilation,  by  Shaw,  in  "  Hygiene  and  Public  Health,"  Stevenson 
and  Murphy. 
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An  outlet  flue  should  if  possible  be  placed  against  a  warm  chimney 
flue  or  heated  shaft  of  some  kind  in  order  to  ensure  an  upward  current. 
An  iron  pipe  in  a  chimney  is  often  used  successfully.  Short  tubes  pro- 
jecting horizontally  through  the  wall,  which  are  sometimes  put  in,  in 
the  hope  of  their  acting  as  outlets,  are  either  quite  useless  for  that 
purpose,  except  perhaps  in  the  case  of  a  strong  wind  from  the  opposite 
side  of  the  building,  or  merely  act  as  additional  inlets. 

The  effect  of  corners  and  sharp  bends  or  alterations  in  the  bore  of 
an  air  duct  or  flue  is  often  insufficiently  appreciated.  The  carrying 
capacity  of  the  flue  is  in  this  way  very  seriously  reduced  owing  to  the 
formation  of  eddies  in  the  corners,  which  to  a  large  extent  restrict  the 
passage  of  the  air.  It  is  reckoned  that  a  corner  at  a  right  angle  will 
diminish  by  25  per  cent,  the  theoretical  carrying  capacity  of  the  flue. 
Air  shafts  may  not  uncommonly  be  found  whose  effective  carrying 
capacity  has  been  reduced  almost  to  nothing. 


413-418. 

A  plan  of  ventilation  sometimes  adopted  in  halls  of  carrying  the 
extract  tubes  into  a  false  roof  with  openings  to  the  air  is  not  only  quite 
useless,  but  productive  of  strong  down-draughts. 

In  the  case  of  warmed  fresh  air  introduced  into  the  room  under 
pressure,  it  is  argued  that  the  best  position  for  the  inlet  is  near  the 
ceiling,  on  the  ground  that  as  the  incoming  air  is  warmer  than  that 
already  in  the  room  it  will  tend  to  spread  itself  over  the  upper  part  of 
the  room,  and  descending  gradually  will  fill  the  room  with  fresh  air 
without  a  draught,  while  the  cooler  air  can  be  drawn  out  at  the  bottom. 
In  support  of  this  it  is  usual  to  find  in  books  on  ventilation  figures 
showing  a  series  of  tests  carried  out  by  Mr  Warren  R.  Hriggs*  when 
building  the  Bridgeport  School,  U.S.A.  (see  Figs.  413-418).  These 


*  Modern  American  School  Buildings.     1899. 
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experiments  were  carried  out  in  a  model  one-sixth  of  the  size  of  the 
rooms  to  which  the  system  was  ultimately  to  be  applied.  The  incoming 
air  was  mixed  with  smoke  in  order  that  its  movement  might  be  visible, 
and  the  result  shows  that,  under  the  conditions  of  the  experiment,  un- 
doubtedly the  most  complete  dispersion  was  obtained  where  the  inlet 
and  outlet  are  disposed  as  in  Fig.  418. 

But  although  these  experiments  have  been  adopted  as  a  very 
strong  argument  in  favour  of  the  downward  system  as  giving  the  best 
and  most  complete  diffusion  of  the  incoming  air,  and  appear,  as  men- 
tioned above,  in  most  of  the  recent  works  on  the  subject,  it  is  at  least 
open  to  question  as  to  how  far  they  are  of  value  as  a  test  of  the  behaviour 
of  air  in  an  actual  building.  First  of  all,  size  itself  plays  an  important 
part  in  the  behaviour  of  air  movements.  Eddies  and  currents  might  be 
set  up  in  a  model  which  would  not  at  all  necessarily  be  found  in  a  full- 
sized  room.  The  pressure,  too,  can  be  controlled  when  delivering  air 
into  a  model  in  a  way  that  would  be  quite  impossible  when  it  has  to  be 
supplied  to  a  number  of  rooms  at  varying  distances  and  heights.  Again, 
the  fact  that  a  number  of  people  expiring  air  at  a  considerable  tem- 
perature (about  98°)  would  necessarily  have  a  great  influence  on  the 
result,  seems  to  be  neglected.  The  further  influence  of  the  cold 
air  from  the  window  panes  and  draughts  under  the  doors,  and  the 
interference  caused  by  furniture  in  the  room,  the  occupants  themselves 
and  their  movements,  all  seem  to  have  been  left  out  of  account.  Nor 
indeed  is  there  any  information  given  as  to  the  difference  of  temperature 
in  the  model  and  that  of  the  incoming  air.  So  that,  on  the  whole,  1 
cannot  think  that  these  experiments  have  much  more  than  an  approxi- 
mate value  as  a  criterion  of  the  behaviour  of  the  air  under  the  actual 
conditions  of  school  work. 

If  a  system  of  heating  and  ventilation  be  adopted,  as  is  usual 
in  America,  in  which  the  incoming  air  is  heated  to  a  degree  sufficient 
to  warm  the  rooms  without  any  assistance  by  direct  heating,  it  is 
of  course  necessary  that  the  inlet  should  be  above  and  the  outlet 
below  in  order  to  prevent  the  fresh  air  being  at  once  carried  off  by 
the  outlets.  The  hygienic  disadvantages  involved  in  the  breathing  of 
air  heated  in  this  way  are  referred  to  below,  page  449. 

The  State  Board  of  Health  of  Indiana,  U.S.A.,  has  laid  down 
in  their  regulations  referring  to  the  building  of  schools  :— 

"  All  schoolhouses  shall  take  air  from  outside  the  building,  and  after  heating 
introduce  it  into  the  schoolroom  from  a  point  not  less  than  6  nor  more  than 
9  ft.  from  the  floor.  .  .  .  There  shall  be  ventilating  ducts  of  ample  dimensions 
to  carry  the  foul  air  from  each  room,  changing  the  air  in  each  room  once  in 
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twenty  minutes.  Said  ducts  shall  start  from  a  point  not  to  exceed  2  ft. 
above  the  floor  of  the  room,  and  shall  be  on  the  same  side  of  the  room  as  the 
hot-air  opening."* 

It  is  as  well,  if  possible,  to  have  more  than  one  inlet.  The  outlets 
should  also  be  divided,  both  for  the  purpose  of  avoiding  draught,  and 
particularly,  in  the  case  of  downward  ventilation,  to  avoid  having  all 
the  vitiated  air  concentrated  at  one  point,  for  in  that  case  the  person 
sitting  close  to  the  outlet  will  be  in  a  constant  stream  of  bad  air.  The 
outlets  should  always  be  at  least  as  large  as  the  inlets,  it  being  probably 
better  to  have  them  larger,  even  to  as  great  a  degree  as  twice  the  size. 

Size  of  Openings. — By  the  regulation  of  the  Board  of  Education, 
the  inlets,  which  are  to  be  arranged  in  corners  or  positions  as  far  as 
possible  removed  from  doors  or  fireplaces,  should  provide  a  minimum 
allowance  of  area  of  2^  sq.  in.  per  head.  This  hardly  appears  sufficient 
unless  there  is  some  means  of  mechanical  propulsion  in  use.  It  is 
usually  calculated  that  a  square  inch  of  unobstructed  space  will  at  the 
most  allow  125  cub.  ft.  of  air  to  pass  through  per  hour.t  so  that  for 
every  thousand  feet  of  air  required  4  sq.  in.  of  clear  opening  must 
be  provided.  Mr  Kclward  Shaw  recommends  that  for  a  standard 
American  class-room  measuring  30  by  25  ft.  there  should  be  an 
opening  of  at  least  4  sq.  ft.,  which,  as  the  room  is  intended  to  take  48 
pupils,  allows  i  2  sq.  in.  per  head.  He  goes  on  to  say  that  5  or  6  sq.  ft. 
would  be  probably  better.*  Whatever  system  of  ventilation  be  adopted, 
it  is  of  very  great  importance  that  the  inlets  and  outlets  should  be  of 
ample  sixe,  especially  in  the  case  of  natural  ventilation  where  the  move- 
ment is  slow.  The  little  ventilators  of  perhaps  9  in.  by  3  or  6  in.  are 
comparatively  useless  ;  it  is  not  until  they  are  so  large  as  to  appear 
almost  absurd  to  the  unaccustomed  eye  that  they  are  of  real  use. 
When  once  the  fact  has  been  thoroughly  grasped  that  the  larger  the 
opening  the  less  the  draught,  there  will  be  more  demand  for  sufficiently 
large  openings.  Probably  more  failures  are  due  to  the  want  of  size  in 
the  openings  than  to  any  other  cause. 

Heating. — The  ventilation  of  a  building  is  naturally  dependent 
to  a  large  extent  upon  the  heating  arrangements,  so  that  before  con- 
sidering further  the  question  of  ventilation  it  will  be  as  well  to  describe 


*  The  Teaching  of  Hygiene  in  the  U.S.A.     Paper  by  Miss  A.  Ravenhill.    Journal 
of  the  Sanitary  Institute,  April  1902. 

t  Ventilation  and  Warming,  Jacob.      189/1.  J  School  Hygiene,  Shaw.      1901. 
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some  of  the  more  common  methods  used  in  warming  buildings.  There 
is  no  difficulty  in  raising  the  temperature  inside  a  building  to  any 
required  degree,  provided  that  nothing  more  is  necessary.  It  is  when 
the  heating  has  to  be  arranged  so  as  not  to  interfere  with  the  purity  of 
the  air  or  to  help  in  the  ventilation  that  the  question  becomes  more 
complicated.  It  is  not  uncommon  to  find,  where  the  heating  and 
ventilation  have  been  arranged  for  separately,  that  the  heating  engineer, 
having  undertaken  to  supply  an  apparatus  that  will  raise  the  tempera- 
ture in  the  rooms  to  an  agreed-upon  degree  of  warmth,  does  so  with  a 
boiler  of  the  smallest  size  that  can  possibly  do  the  work  ;  but  when  it 
is  required  to  heat  rooms  that  are  ventilated,  and  so  has  to  heat  a 
constant  supply  of  cold  air  entering,  it  is  quite  unequal  to  the  additional 
strain.  As  a  rule,  however,  the  two  are  considered  together,  and 
naturally  the  better  the  ventilation  the  greater  the  amount  of  heating 
required. 

Temperature  Of  Class-rooms. — The  temperature  at  which  it 
is  desirable  to  keep  class-rooms  is  variously  estimated  by  different 
authorities.  The  Hoard  of  Education  require  that  rooms  should  be 
kept  somewhere  between  56°  and  60°  Fahr.,  and,  generally  speaking,  a 
room  that  is  at  59°  or  60°  at  the  opening  of  school  will  be  found 
comfortable.  In  America  the  regulation  temperature  is  given  as  70". 
There  are  probably  two  reasons  for  this  very  high  allowance  :  first,  the 
relatively  dry  air  in  which,  owing  to  the  rapid  evaporation,  a  higher 
temperature  is  required  for  comfort — it  is  commonly  reckoned  that  in 
New  York  the  degree  of  temperature  is  required  to  be  about  5"  higher 
than  in  this  country  to  give  the  same  sensation  of  warmth  ;  and  secondly, 
to  habit,  the  custom  in  America  being  to  heat  mechanically  nearly  all 
private  houses,  and  keep  them  up  to  a  high  temperature.  It  is  not 
uncommon  to  find  class-rooms  there  in  the  afternoon  with  the  tem- 
perature standing  at  76°  or  even  78".  Mr  Shaw,  an  American  writer, 
recommends  65°  *  as  a  comfortable  and  healthy  temperature,  where  the 
degree  of  humidity  in  the  air  stands  at  55  per  cent,  of  saturation.  In 
this  country  anything  above  65°  should  be  considered  too  high,  and 
even  this  should  scarcely  ever  be  reached,  except  perhaps  at  the  close 
of  afternoon  school,  the  degree  for  comfort  and  health  being  about  60 
to  62°.  Complaints  of  cold  are  not  usually  made  until  the  thermometer 
falls  below  56°  Fahr.  It  should  not  be  forgotten  that  a  greater  degree 
of  heat  is  actually  required  by  persons  in  a  badly  ventilated  room. 

*  This  would  correspond  to  60°  in  this  country. 
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The  corridors,  cloak-rooms,  and  lavatories,  &c.,  should  be  kept  up 
to  a  temperature  of  about  55°. 

The  more  modern  German  Schools  usually  have  a  glass  panel 
in  the  wall  of  the  class-room,  so  that  the  school-keeper  can  see  the 
temperature  without  disturbing  the  class,  and  so  regulate  the  apparatus 
as  required,  the  temperature  at  which  the  rooms  are  required  to  be 
kept  being  from  17°  to  20°  Cent,  or  62°  to  68°  Fahr. 

Methods  of  Heating. — The  heat  used  in  warming  buildings  is  of 
two  kinds,  radiant  and  convected.  Radiant  heat  is  that  which  comes 
in  a  direct  line  from  a  heated  object  in  the  same  way  as  light ;  it  can 
similarly  be  screened  off,  and,  like  light,  decreases  in  power  with  the 
square  of  the  distance,  so  that  such  a  source  of  radiant  heat  as  a  fire  is 
of  little  use  in  warming  a  large  space.  In  a  small  room  the  walls  and 
objects  in  the  room  are  warmed  by  the  fire,  and  they  in  their  turn 
warm  the  air  in  the  room,  and  the  pleasantness  of  a  room  warmed  in 
this  way  lies  in  the  fact  that,  while  the  walls  and  objects  in  the  room 
are  warm,  the  air  is  comparatively  cool,  pleasant  to  breathe,  and  does 
not  become  dry.  In  heating  with  hot-water  pipes  there  is  practically 
no  radiant  heat  ;  the  air  is  heated  by  convection.  As  the  air  in  immediate 
connection  with  the  pipes  becomes  warmed,  it  rises,  giving  place  to 
colder  air,  which  is  warmed  in  its  turn. 

Steam  pipes  being  much  hotter,  give  off  some  heat  by  radiation,  a 
stove  of  course  much  more,  but  these  highly  heated  surfaces  tend  to  make 
the  air  in  the  room  dry  to  an  unpleasant  and  unwholesome  degree  ;  the 
organic  matter  in  the  air  becomes  charred,  giving  rise  to  the  unpleasant 
and  characteristic  smell  of  a  stove-heated  room. 

The  different  methods  in  use  for  heating  a  building  are:— 

1.  Ordinary  grates. 

2.  Ventilating  grates. 

3.  Stoves. 

4.  High  and  low  pressure  hot-water  pipes. 

5.  Steam  pipes. 

The  last  two  are  either  used  "directly,"  i.e.,  placed  themselves  in 
the  room  to  be  heated  ;  or  for  the  purpose  of  warming  air,  which  is  then 
propelled  into  the  room.  This  is  known  as  "indirect"  heating. 

The  ordinary  fireplace,  a  cheerful  and  attractive  if  uneconomical 
method,  is  still  one  of  the  most  popular  means  for  warming,  and,  as 
it  necessarily  ensures  a  considerable  amount  of  ventilation  as  well 
as  warmth,  it  makes,  if  a  good  form  of  grate  be  used,  an  excellent 
though  wasteful  means  of  heating  small  rooms.  It  is,  however,  almost 
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always  necessary  in  a  room  used  for  a  class-room  to  have  some 
supplementary  means  of  heating  as  well.  If  the  grate  be  arranged,  as 
is  frequently  the  case,  with  a  good  draught,  open  underneath,  and  with  the 
chimney  at  the  back,  the  fire  burns  very  fiercely,  and,  drawing  a  strong 
current  of  air,  makes  an  unpleasant  draught  while  very  little  heat  is 
thrown  out  into  the  room,  the  chimney  often  absorbing  over  90  per 
cent,  of  the  heat  produced.  In  order  to  warm  the  room  a  large  fire  has 
to  be  kept  up,  with  the  result  that,  since  the  pupils  have  to  be  placed 
all  over  the  room,  some  are  in  a  strong  draught,  some  nearly  roasted, 
the  remainder  merely  cold.  These  objections  can,  however,  be  ob- 
viated to  a  large  extent  in  grates  of  the  type  of  the  Teale  Fireplace 
Company  "Front  Hob"  or  the  "Nautilus,"  which,  while  restricting 
the  draught,  have  large  surfaces  which  heat  the  air  by  convection, 
and  so  warm  the  room  without  the  heat  being  very  fierce  near  the 
fireplace. 

Ventilating  Grates. — For  school  purposes,  where  there  is  no 
special  apparatus  to  provide  for  the  introduction  of  warmed  air,  some 
form  of  "ventilating"  grate  should  be  used;  that 
is  to  say,  a  grate  having  an  arrangement  by  which 
air  is  brought  by  a  duct  from  the  outside  and 
passed  over  the  hot  back  of  the 
grate,  and  so  admitted  warm 
through  a  grating  over  the  fire- 
place into  the  room.  See  Figs. 
419,  420,  which  show  a  section 
and  view  of  a  Boyd's  "  Hygi- 
astic  "  grate 

There  are  a  number  of  ex- 
cellent patterns  on  the  market, 
but  great  care  is  necessary  to  see 
that  the  grate  is  carefully  and 
properly  fixed.  In  many  cases  where  such  grates  have  proved  unsuc- 
cessful, the  fault  can  be  traced  to  ignorant  or  careless  setting.  'I  he 
grate  should  be  of  some  simple  form  so  as  to  allow  of  taking  to  pieces 
easily  for  the  periodic  cleaning,  which  should  under  no  circumstances 
be  omitted.  The  great  advantage  of  these  grates  is  that  by  their  use 
it  is  possible  to  bring  a  supply  of  fresh  warmed  air  into  a  room  at  a 
very  small  cost ;  these  grates  have  also  great  warming  power  for  their 
size,  since  advantage  is  taken  of  the  heat  at  the  back  of  the  fireplace, 
which  under  ordinary  circumstances  is  entirely  wasted. 


419. 


420. 


BOYD'S   HYGIASTIC  VKNTILATINC.  ('IRATE. 
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Stoves. — It  is  not  too  much  to  say  that  of  all  forms  of  heating  lor 
school  purposes  the  stove  is  absolutely  the  worst.  It  provides  little 
ventilation  ;  it  heats  the  same  air  over  and  over  again,  charring  and 
burning  all  the  organic  impurities  ;  it  reduces  the  air  to  a  most  un- 
wholesome degree  of  dryness ;  and  lastly,  it  is  almost  impossible 
to  make  a  stove  gas-tight ;  during  the  process  of  combustion  very 
poisonous  gases  are  formed,  and  these  escape  into  the  room  through 
the  cracks,  the  metal  itself  becoming  to  some  degree  pervious 
when  sufficiently  heated.  It  has  one  merit,  that  it  is  extraordinarily 
economical,  and  will  heat  a  room  in  a  very  short  time  with  very 
little  expenditure  of  fuel,  over  90  per  cent,  of  the  heat  generated  being 
made  use  of. 

Stoves  are  sometimes  used  for  warming  fresh  air  that  is  then  led 
into  the  room  requiring  to  be  heated.  In  this  case  the  stove  should 
stand  in  a  chamber  communicating  with  the  external  air  and  the  building. 
The  stove  should  be  very  large,  so  that  it  can  give  off  sufficient  heat 
without  any  danger  of  the  surfaces  becoming  overheated,  and  suitable 
outlets  from  the  room  to  be  warmed  must  be  arranged,  or  a  due  amount 
of  air  cannot  gain  admittance. 

Hot-water  Pipes.  —  Heating  by  the  use  of  hot-water  pipes,  used 
either  alone  or  to  supplement  that  of  open  fires,  is  a  means  very 
rominonly  adopted.  Although  when  used  alone  there  is  a  loss  of  the 
cheerful  appearance  ot  the  open  fireplace,  and  also  of  a  certain  amount 
of  ventilation,  they  possess  many  advantages.  There  is  less  labour  in 
service;  they  provide  a  more  equal  distribution  of  heat,  and  they  obviate 
the  disturbance  caused  by  making  up  open  fires.  \Yhile  the  initial  cost 
of  their  installation  is  of  course  greater,  the  annual  cost  of  their  upkeep 
is  as  a  rule  less  than  that  of  open  fires.  A  further  advantage  lies  in 
their  easy  adaptability  to  any  scheme  of  ventilation.  Two  forms  are 
found — the  low-pressure  system,  in  which  the  pipes  are  large,  3  to  4  in. 
in  diameter,  and  the  temperature  of  which  does  not  usually  exceed  150" 
Fahr. ;  the  high-pressure  system,  in  which  small  pipes  are  used,  formed 
to  stand  a  considerable  strain.  As  in  this  case  the  temperature  of  the 
pipes  rises  to  a  much  higher  point,  often  above  that  of  boiling  water, 
less  area  of  piping  is  required.  Another  form  known  as  the  "limited" 
or  "  medium  "  high  pressure,  in  which  the  pipes  also  are  small,  has  been 
found  of  great  use  for  school  purposes.  A  system  which  allows  the 
use  of  small  pipes  has  certain  advantages — the  amount  of  liquid  used 
is  small,  enabling  heat  to  be  produced  in  less  time  than  with  larger 
pipes  ;  these  small  pipes  are  less  unsightly,  take  up  less  room,  and  am 
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e  taken  into  positions,  such  as  under  glass  toplights,  &c.,  where  those 
of  large  bore  could  not  conveniently  be  placed. 

The  use  of  steam  for  heating  was  until  recent  years  generally 
confined  to  large  workshops  and  similar  places  where  the  waste 
steam  from  the  engine  was  made  use  of.  It  is,  however,  coming  now 
into  use  for  schools  and  other  buildings,  owing  to  the  improvements 
made  in  the  apparatus  by  American  inventors.  It  has  many  advantages, 
being  capable  of  quickly  heating  a  room,  and  of  being  put  in  almost 
any  position.  It  is  apt,  however,  to  overheat  a  building,  and  the  pipes 
often  become  hot  enough  to  cause  an  unpleasant  smell  by  burning  the 
organic  impurities  in  the  air.  It  requires  a  skilled  engineer  in  charge 
of  it ;  but  it  is  usually  found  where  there  is  already  an  engine  for 
working  machinery  in  the  building,  such  as  fans  for  ventilation,  electric 

i  light,  &c. 
With  regard  to  all  these  methods  of  heating,  where  steam  or 
water  pipes,  or  radiators  are  placed  in  the  room  to  be  heated,  the 
result  will  be  very  bad  unless  proper  means  are  provided  for  the 
admission  of  fresh  air,  as  the  same  air  is  heated  again  and  again. 
"  This  system  of  heating  a  schoolroom  by  steam  pipes  placed  in  the 
room  is  almost  sure  to  involve  a  defective  air  supply,  yet  it  is  one  that 
is  peculiarly  attractive  to  those  who  arc  not  qualified  to  judge  of  the 
relative  merits  of  the  various  methods  of  heating,  since  it  is  compara- 
tively cheap  and  does  give  the  requisite  amount  of  warmth." 

The  exactly  opposite  method  is  that  known  as  the  "indirect" 
method.  In  this  case  the  incoming  fresh  air  is  heated  sufficiently  to 
warm  the  room.  This  method  of  warming  is  generally  found  in 
connection  with  the  Plenum  system,  it  being  necessary  to  discharge 
air  heated  to  this  degree  under  pressure  into  the  room. 

But  the  introduction  of  air  warmed  sufficiently  to  render  any 
other  heating  unnecessary  has  been  strongly  condemned  on  hygienic 
grounds.  In  all  cases  where  warmed  air  is  introduced  into  rooms,  it 
cannot  be  too  strongly  urged  that  this  should  not  be  relied  upon  for 
the  purpose  of  heating.  Not  only  is  air  raised  to  this  temperature 
enervating  and  unpleasant  to  breathe,  but  while  the  air  in  the  room 
is  warm  the  furniture  and  walls  remain  cold.  As  the  late  Sir 
Douglas  Gallon  remarks  in  a  paper  read  at  an  International  Congress 
of  Hygiene  at  Buda-Pesth — "  The  method  of  warming  rooms  by  means 
of  heated  air  necessarily  leaves  the  walls  colder  than  the  air  of  the 
room,  and  the  heat  of  the  body  is  radiated  to  the  colder  walls.  Hence, 

*  Ventilation  and  Heating,  Dr  Billings,  p.  417.     1898. 
2  F 
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if  the  walls  are  to  be  warmed  by  the  air  admitted  to  the  room,  the 
temperature  of  the  warmed  air  must  be  raised  beyond  what  is  either 
comfortable  or  healthy  for  breathing,  and  thus,  if  you  obtain  your  heat 
by  warmed  air  alone  admitted  direct  to  the  room,  discomfort  in  one 
form  or  the  other  can  with  difficulty  be  avoided." 

The  extremely  unpleasant  and  disagreeable  effect  of  sitting  close 
to  a  grating  from  which  hot  air  is  being  discharged  must  be  within  the 
experience  of  most  people. 

On  the  whole  I  think  there  can  be  no  doubt  that  the  most  satis- 
factory method  is  that  known  as  the  "  direct  indirect "  system,  in  which 
fresh  air  is  discharged  at  a  temperature  just  sufficiently  high  to  prevent 
the  feeling  of  cold  or  draught,  while  the  actual  heating  is  provided  for 
by  some  form  of  radiant  heat,  such  as  open  fireplaces  supplemented  if 
necessary  by  hot-water  pipes,  or  by  pipes  and  radiators  alone. 

Care  should  be  taken  in  the  arrangement  of  the  pipes.  The 
practice  of  arranging  hot-water  pipes  in  channels  below  the  floor  with 
open  gratings  over  should  be  unhesitatingly  condemned.  It  is  not  only 
unnecessary  but  dangerous,  owing  to  the  difficulty  of  keeping  them 
clean  ;  there  is  in  addition  great  loss  of  heating  power.  Hot-water 
coils,  for  the  same  reasons,  should  on  no  account  have  ornamental  cover- 
ings. Radiators  are  now  made  in  so  many  forms  that  they  can  usually 
be  found  to  suit  any  position  and  any  person's  taste. 

In  regard  to  both  the  boiler  and  the  area  of  heating  surface  it  is 
most  important  that  the  allowance  should  be  liberal.  A  large  boiler 
will  not  only  do  its  work  more  economically  but  last  longer,  and  re- 
quire stoking  and  looking  to  at  longer  intervals,  and  in  a  sudden 
snap  of  unusually  cold  weather  can  supply  an  extra  amount  of  heating 
power.  When,  as  too  often  happens,  the  boiler  is  cut  down  to  the 
lowest  size  that  can  possibly  be  expected  to  do  the  work,  it  is  found 
necessary  during  the  winter  months  to  strain  its  capacity  to  the  utmost, 
thus  involving  constant  attention  and  great  waste  of  fuel  ;  while  in  case 
of  an  unusual  degree  of  cold  it  is  incapable  of  keeping  the  building 
warm. 

The  heating  engineer  will  of  course  determine  the  amount  of  piping 
required  to  heat  the  building  to  the  required  temperature,  making  of 
course  the  necessary  allowances  for  loss  of  heat  through  walls,  &c. 
There  are,  however,  one  or  two  considerations  which  are  sometimes  apt 
to  be  overlooked.  For  instance,  the  additional  heating  required  according 
to  the  aspect  of  the  school,  whether  the  building  is  allowed  to  cool  down 
during  the  night,  and  whether  certain  rooms  are  only  required  for  use 
at  intervals.  The  following  figures  are  taken  from  a  lecture  before  the 
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Franklin  Institute  by  Mr  R.  Wolff*  on  the  heating  of  large  buildings. 
The  heating  power  should  be  increased  10  per  cent,  for  a  northerly 
exposure  ;  10  per  cent,  when  the  building  is  heated  in  the  daytime 
only.  If  the  building  is  in  a  particularly  exposed  position  this  should 
be  increased  to  30  per  cent.  If  the  building  is  used  intermittently  with 
intervals  of  days  or  weeks  of  non-heating,  the  heating  power  requires 
raising  50  per  cent. 

Easy  and  complete  control  of  the  heating  power  is  essential  to  con- 
venience and  comfort.  The  heating  in  each  room  should  be  separately 
under  the  management  of  the  occupants,  so  that  the  idiosyncrasies  of 
different  masters  can  be  satisfied.  Especially  in  buildings  heated  by 
steam  the  rooms  are  often  intolerably  hot.  There  are  many  ways  in 
which  this  can  be  managed.  The  radiators  or  pipes  in  the  rooms  may  be 
arranged  in  sections  so  that  more  or  less  may  be  used. 
There  should  be  some  mean  between  having  the  heat 
full  on  or  quite  off.  In  Fig.  423  it  will  be  seen  that  the 
radiator  for  warming  the  incoming  air  is  arranged  in 
sections.  In  rooms  where  the  air  is  admitted  into  the 
room  over  a  coil  of  hot-water  pipes  fixed  either  in  or 
against  the  wall  the  inlet  can  be  arranged  with  a  valve 
or  damper,  so  that  more  or  less  air  can  be  allowed  to 
pass  over  the  pipes.  This  can  be  done  in  various 
ways.  In  Fig.  421  is  shown  a  method  suggested  by 
the  late  Professor  Jacob, f  of  which  he  gives  the  follow- 
ing description  :-— 

"  The  coil  is  enclosed  in  a  box  with  a  diaphragm 
running  vertically  throughout.  By  rotating  the  valve  n 
at  the  upper  part  the  stream  of  air  is  allowed  to  pass 
through  the  outer  channel  unheated,  or  over  the  coil  so  as  to  become 
warm,  or  by  placing  the  valve  in  an  intermediate  position  the  air  may 
be  admitted  of  any  required  temperature.  By  closing  the  inlet  valve 
B  at  the  base  the  coil  may  be  used  entirely  for  heating  purposes,  the 
air  circulating  through  the  front  opening  c,  ventilation  being  set  up  the 
moment  the  valve  is  opened."  This  should  be  a  useful  form  of  heating 
apparatus,  as  the  coils  can  be  used  to  heat  the  room  until  it  is  occupied, 
when,  by  opening  the  inlet,  ventilation  is  at  once  set  up. 

The  Plenum  System. — This  method  of  combined  heating  and 
ventilating   under  pressure,  that  has  come   into  great  prominence   in 

*  Quoted  by  Carpenter,  The  Ventilation  and  Heating  of  Buildings. 
t  Ventilation  and  Warming,  p.  46. 
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recent  years,  has  been  already  described  from  a  theoretical  standpoint. 
It  is  proposed  to  give  here  a  short  description  of  the  method  of  its 
practical  arrangement  and  working. 

F.ig.  422  shows  a  part  of  a  school  building  heated  and  ventilated 
on  the  "  Plenum  "  or  downward  system.  The  air  is  driven  along  the 
passages  at  the  bottom,  and  then  passes  over  coils  of  hot  pipes,  of 
which  a  greater  or  less  number  can  be  used  by  means  of  governing 
cocks  (see  Fig.  423).  Each  class-room  has  a  separate  flue  to  it.  The 
fresh -air  pipes,  which  are  shaded  in  the  figure,  discharge  near  the 
ceiling.  The  foul  air  is  taken  off  at  the  floor  level  into  the  upcast  shaft, 


422.  SUCTION  OK  A   HUILDINO  HEATED  AND 
Yl.NITLATKI)  ON  THE  PLENUM  SYSTEM. 

The  fresh-air  pipes  are  shaded 


423.  PART  OF  FIG.  422  ENI.ARGF.O, 
SHOWING  DIVISION  OF  COILS, 
IN  ORDER  TO  GIVE  CONTROL 
OF  THE  HKATING  SURFACK. 


its  movement  being  accelerated  by  a  coil  of  steam  pipes  placed  near 
the  top  of  the  flue.  The  air  is  intended  to  move  on  the  lines  of  the 
arrows  shown  in  one  room. 

The  Conway  Road  Board  School,  Birmingham  (illustrated  on 
page  358)  is  heated  and  ventilated  on  this  "Plenum"  system.  The 
position  of  the  inlets  and  outlets  are  shown  upon  the  plan,  and  a  short 
account  of  the  installation  and  its  working  may  be  of  interest. 

In  this  building  the  fresh  warmed  air  is  introduced  into  the  main 
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halls  at  about  3  ft.  6  in.  from  the  floor,  and  in  the  class-rooms  at  a 
height  of  8  ft.  The  extract  flues  below  and  in  the  same  wall  are 
carried  to  the  main  shaft  in  the  centre  of  the  building.  The  air  is 
drawn  into  the  building  through  a  jute  screen  with  water  running  down 
it  by  a  4  H.P.  gas  engine.  There  is  an  ingenious  contrivance  for  the 
blades  of  the  propeller,  the  angle  of  which  can  be  altered  by  means 
of  a  nut,  and  so  alter  the  volume  of  air  drawn  in,  but  it  must  be 
doubtful  whether  an  ordinary  school  caretaker  would  be  competent 
to  do  this. 

The  air  after  being  drawn  in  by  the  fan  flows  into  two  large 
parallel  main  ducts  about  6  by  4  ft.  running  the  length  of  the  building, 
one  on  each  side  of  the  central  hall.  The  air  is  brought  in  in  the  middle 
of  the  building,  the  main  ducts  running  each  way  away  from  it  at  right 
angles  to  the  direction  of  the  entering  air.  From  these  mains  the  flues 
to  each  class-room  are  taken  off,  the  opening  of  the  flue  being  at  the 
highest  part  of  the  duct,  and  at  the  mouth  of  each  flue  is  fixed  the 
heating  apparatus.  The  entrance  to  the  flues  is  made  with  a  double 
mouth  with  a  flap,  so  that  by  opening  one  or  other  the  air  can  be 
heated  or  supplied  cold  as  may  be  desired,  by  being  made  to  pass  over 
the  small  radiator,  or  allowed  to  enter  without  contact  with  it,  the 
amount  passing  in  being  in  both  cases  the  same.  This  position  of  the 
heating  apparatus  gives  an  additional  upward  impetus  to  the  air.  An- 
other method  which  is  sometimes  found  in  connection  with  the  Plenum 
system,  for  governing  the  heat  to  be  admitted  to  any  single  room  with- 
out affecting  the  others,  is  that  known  as  the  double-duct  system,  in 
which  there  is  a  horizontal  division  formed  in  the  main  ducts,  both  parts 
being  then  connected  to  each  class-room  flue.  The  air  in  the  upper  duct 
only  is  heated,  so  that  any  class-room  can  draw  its  air  from  the  heated 
or  the  cold  duct,  or  can  combine  the  two  in  any  desired  proportion. 

To  return  to  the  description,  the  flues  formed  in  the  brick- 
work leading  to  the  class-rooms  are  4  ft.  by  9  in.  The  fan  which 
draws  the  air  into  the  building  has  a  diameter  of  7  ft.,  and  is  arranged 
to  run  at  250  revolutions  a  minute  in  winter,  and  300  in  summer. 
It  is  calculated  that  this  will  change  the  air  in  the  class-rooms  six 
times  an  hour,  which  is  hardly  up  to  the  requirements  demanded  by 
modern  standards  for  this  system  of  ventilation.  There  is  no  buzz 
or  hum  perceptible  in  the  building  from  the  fan.  The  cost  of  the 
installation  was  ,£1,800.  As  regards  the  success  of  this  installation, 
I  happened  to  visit  the  school  on  a  warm  day  in  the  beginning  of 
July,  in  the  afternoon,  and  it  did  not  seem  to  me  that  the  state  of  the 
air  was  satisfactory  ;  there  was  a  quite  perceptible  variation  in  different 
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rooms.  In  one  case  the  inlet  had  been  nearly  doubled  in  size,  and  in 
this  room  the  air  was  undoubtedly  the  pleasantest.  It  is  of  course 
necessary  for  the  successful  working  of  the  Plenum  system  that  all 
windows  should  be  kept  closed,  and  there  seemed  something  repugnant 
as  well  as  unnecessary  in  keeping  all  the  windows  carefully  shut,  and 
going  to  considerable  expense  to  draw  air  through  screens,  and  then 
pump  it  along  passages  into  rooms  with  every  window  closed  on  a  fine 
summer  afternoon,  especially  in  the  case  of  a  building  as  this  school, 
standing  away  from  buildings,  in  a  large  open  playground,  well  out  of 
the  town,  when,  by  having  all  the  windows  open  to  ensure  a  free  cross 
ventilation,  the  fresh  air  could  have  been  allowed  to  sweep  through  the 
building,  and  so  keep  the  air  in  the  class-rooms  as  fresh  as  that  outside. 
The  conditions  of  the  air  in  these  class-rooms  certainly  compared  very 
unfavourably  with  that  in  those  of  a  school  in  Norwich,  which  I 
happened  to  have  been  visiting  a  few  days  previously,  where,  though 
the  day  was  hot,  the  air  in  the  building,  with  every  window  open,  was 
delightfully  fresh.  It  is  quite  likely  that  in  winter  the  comparison  would 
have  been  more  in  favour  of  the  Birmingham  School. 

There  is  little  doubt  that  increased  experience  will  enable  engineers 
to  instal  the  pressure  system  of  ventilation  so  that  a  satisfactory  result 
will  be  secured  in  all  the  rooms  of  a  school,  but  so  far,  whether  owing 
to  some  inherent  defect  in  the  method  or  to  faulty  installation,  it  is 
difficult  to  avoid  the  conclusion  that  for  school  buildings  the  "  down- 
ward "  or  pressure  system  has  not  been  very  successful.  It  is  interesting 
to  note  that  in  the  report  issued  by  the  Medical  Officer  to  the  late 
School  Board  for  London  in  1903  it  is  pointed  out  that  the  Plenum 
system  does  not  appear  to  be  suitable  for  London  Schools,  the  reason 
given  being  that  it  was  difficult  to  make  it  work  satisfactorily  in  build- 
ings of  more  than  one  storey. 

In  noisy  streets  where  double  windows  are  necessary,  or  in  the 
middle  of  a  town  near  factories,  or  where  the  air  may  be  contaminated, 
it  is  of  very  great  advantage  to  have  a  system  which  will  obviate  the 
necessity  of  opening  the  windows.  But  in  the  case  of  schools  not  placed 
in  these  unpleasant  circumstances  it  would  surely  be  as  well  to  have 
the  windows  so  arranged  that  when  the  cold  weather  is  over  they  could 
be  freely  used.  Ventilating  engineers  seem  too  apt  to  regard  air,  unless 
properly  warmed,  washed,  and  treated,  as  something  dangerous. 

In  the  ventilation  and  heating  of  large  institutions  where  there  are 
large  rooms  with  considerable  numbers  of  persons  in  them,  it  is  neces- 
sary to  have  an  elaborate  installation  of  heating  and  ventilation.  In 
these  circumstances  there  is  usually  a  skilled  man  to  take  control  of  the 
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furnace  and  apparatus,  and,  provided  that  the  initial  installation  is  well 
done,  the  results  are  highly  satisfactory.  Owing  to  the  reasons  given 
earlier  in  this  chapter,  it  is  suggested  that  the  most  satisfactory  result 
will  be  gained  by  the  adoption  of  a  system  which  takes  off  the  foul  air 
at  the  top,  and  one  in  which  the  heating,  although  warm  air  is  supplied, 
is  to  a  large  extent  done  by  means  of  some  system  of  direct  heating. 
One  thing  is,  I  think,  certain,  and  that  is,  as  soon  as  the  general  lines 
of  the  system  have  been  determined  on,  the  whole  arrangement  and 
carrying  out  should  be  put  in  the  hands  of  a  really  competent  engineer, 
who  should  be  given  considerable  power  of  discretion  in  order  to  adapt 
the  system  to  the  building  in  the  best  way. 

Heating  and  Ventilation  of  Small  Schools.  — In  the  case 
of  small  Secondary  and  Private  Schools  it  is  not  usually  possible  to 


424. 

A-D,  LEATHER'S  PATENT  UNI-VALVE  LOUVRE  AND  RADIAL  VENTILATORS. 

afford  the  initial  expense  of  a  scheme  of  mechanical  ventilation,  nor 
the  cost  of  maintenance  involved  in  providing  a  skilled  attendant,  nor 
indeed  is  it  really  necessary.  The  rooms  are  usually  of  fair  size,  the 
classes  small  ;  and  they  are  generally  only  used  for  forty  minutes  or 
an  hour,  when  all  the  windows  can  be  opened  for  a  few  minutes  and 
be  thoroughly  aired.  If  there  is  a  ventilating  grate  by  which  a  certain 
amount  of  warmed  fresh  air  is  ensured,  well-arranged  inlet  ventilators, 
such,  for  example,  as  those  shown  in  Figs.  424,  A  to  D,  arranged  to 
prevent  the  incoming  air  causing  any  unpleasant  sensation  of  draught, 
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two  extract  flues  of  a  fairly  large  area  high  up,  and  if  possible  con- 
nected to  a  chimney  or  some  form  of  shaft  with  an  upward  draught ; 
in  addition  the  upper  parts  of  the  windows  made  to  open  on  the 
hopper  principle  with  side  cheeks ;  and  if  there  is  no  window  on  the 
opposite  side,  a  proper  ventilator  over  the  door  for  the  purpose  of 
making  a  through  current  of  air :  it  will  then  be  found  that  quite 
sufficiently  good  ventilation  can  be  obtained,  provided  that  the  means 
supplied  are  intelligently  used,  and  that  the  Principal  of  the  school 
will  occasionally  take  the  trouble  to  see  that  they  are  being  so  used, 
and  insist  on  the  rooms  being  thoroughly  aired  as  soon  as  vacated. 
It  is  usually  found  better  to  place  the  hopper  inlet  ventilators  in  the 
lower  panes  of  the  window,  as  less  down-draught  will  be  caused  ;  the 
upper  parts  should  be  also  made  to  open. 

Ventilation  by  Windows  Only. — As  it  often  happens  that  a 
school  has  to  be  carried  on  either  temporarily  or  permanently  in  a  build- 
ing where  no  provision  at  all  or  quite  inadequate  provision  for  ventila- 
tion is  provided,  the  best  method  of  utilising  the  windows  becomes  of 
considerable  importance.  This  is  at  best  only  a  makeshift,  and  in 
cold  weather  is  sure  to  lead  to  a  certain  amount  of  discomfort,  though 
it  is  wonderful  what  a  difference  there  is  in  the  extent  to  which  this 
discomfort  will  be  tolerated.  In  the  same  school  on  the  same  day 
you  will  tincl  one  class-room  with  nearly  all  the  windows  open,  while 
another  has  every  one  shut.  A  master  or  mistress  who  is  a  believer  in 
open  windows  ami  fresh  air  will  keep  the  windows  open  nearly  all  the 
year  round,  the  children  becoming  apparently  used  very  quickly  to  the 
feeling  of  draught.  Hut  windows  cannot  under  any  circumstances  be 
considered  good  ventilators.  In  spring  and  summer,  when  the  air  is 
mild,  it  is  pleasant  enough  to  have  all  the  windows  open  ;  but  in  windy 
and  cold  weather  the  case  is  very  different,  or  when  the  air  is  full  of 
smoke  and  fog. 

In  the  case  of  wind,  when  there  are  two  walls  to  the  room  with 
windows  in  them,  it  is  of  course  best  to  open  the  windows,  if  circum- 
stances will  admit,  to  leeward.  The  slight  tendency  to  vacuum  caused  by 
the  aspirating  power  of  the  wind  will  draw  the  air  out,  and  its  place  will 
be  filled  by  air  working  its  way  in  through  cracks  and  crevices  on 
the  windward  side. 

As  a  matter  of  fact,  however,  it  is  more  usual  to  find  all  the 
windows  on  one  side  of  the  room.  The  only  thing  that  can  then  be 
done  is  to  open  two  or  three  windows  slightly  at  the  top.  The  wind 
will  then  come  in,  and  to  a  certain  extent  ventilate  the  room.  Some 
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of  the  openings  will  serve  as  inlets  and  some  as  outlets,  but  which  will 
serve  which  part  will  depend  upon  the  freaks  and  currents  caused  by 
the  wind.  There  are  various  devices  for  checking  the  draught  caused 
by  the  force  of  the  wind.  Windows  can  be  fitted  with  hopper  openings 
at  the  top  (see  Fig.  425),  which  have  an  excellent  effect  in  turning 
up  the  current  of  air,  but  it  should  be  remembered  that  the  omission 
of  the  side  cheeks  will  allow  a  large  amount  of  cold 
air  to  flow  down  at  the  corners,  and  cause  an  un- 
pleasant draught.  Where  the  windows  are  not  so 
arranged,  a  piece  of  board  fastened  obliquely  to  the 
top  sash  will  do  a  good  deal  towards  checking  the 
draught.  This  of  course  interferes  to  some  extent 
with  the  light.  Fig.  426  shows  the  arrangement 
suggested  originally  by  Hincke  Bird  for  obtaining 
an  upward  current  by  means  of  raising  one  sash. 

The  question  whether  the  windows  should  be  425- 

opened  at  the  top  or  the  bottom  will  be  governed  Hom:R  INIKI  "OK  AlK- 
by  the  intention  as  to  whether  the  opened  window  is  intended  to  act 
as  an  inlet  or  outlet,  a  matter  which  requires  a  careful  and  intelligent 
observation  of  the  conditions  on  the  part  of  the  teacher  in  control  of 
the  room.  When  there  is  little  or  no  wind,  the  windows  should  all 
be  opened  both  at  the  top  and  the  bottom,  the  amount  of  course 
depending  on  the  temperature.  In  cold  weather  the  air  will  of  course 
enter  at  a  much  greater  pace.  The  top  will  then  act, 
according  to  the  season,  as  an  outlet  in  winter  and  an 
inlet  in  hot  weather.  In  still  weather,  when  the  tempera- 
ture indoors  approximates  very  closely  to  that  outside,  the 
only  means  of  ventilation  available  is  that  of  diffusion,  and 
all  that  can  be  done  is  to  open  the  windows  top  and 
bottom  as  widely  as  possible.  It  is  when  a  strong  wind 
is  blowing  that  the  greatest  difficulty  is  found  ;  still,  by 
a  careful  arrangement,  it  is  possible  to  keep  a  fairly 
constant  current. 

In  Fig.  427*  is  shown  an  arrangement  of  windows  by  which  more 
or  less  satisfactory  results  may  be  obtained.  This  presupposes  windows 
on  two  sides  of  the  room,  which  makes  the  matter  much  easier.  The 
size  of  the  different  openings  should  be  carefully  noted.  By  having 
a  large  opening  at  A  and  B  there  will  be  a  strong  current  set  up  from 
A  to  B,  as  shown  by  the  arrows.  This  tends  to  create  a  vacuum  by 


426. 


*  The  Ventilation  of  School  Buildings,  Morrison.      1901. 
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drawing  the  air  from  the  other  corners  of  the  room.  By  then  slightly 
opening  the  windows  at  c  and  D  sufficient  air  will  be  drawn  in  to 
replace  the  air  drawn  out,  and  so  the  whole  of  the  room  will  receive 
a  fair  ventilation,  although  the  main  bulk  of  the  incoming  air  enters 

at  the  top,  and  is  so  warmed  a  little  be- 
«— |    fore  descending.      It  would  hardly  be  pos- 
%   ^  -  *T  *2=' «— fe   sible  to  keep  to  this  arrangement  in  very 
» — I  cold  weather. 

Where  the  windows  are  on  one  side 
j|  of  the  room  only  and  there  is  a  wind 
blowing  in  the  direction  of  the  arrows 
(Fig.  428),  if  the  window  is  opened  widely 
at  the  top,  and  only  to  a  small  degree  at  the  bottom,  a  current  will  be 
set  up  in  the  direction  shown  ;  but  unless  the  wind  is  of  considerable 
power  the  current  is  apt  to  go  in  the  opposite  direction,  causing 
unpleasant  draughts,  and  the  amount  of  ventilation  that  can  be 
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obtained  will  depend  chiefly  upon  the  fortitude  of  the  children. 
Where  there  are  double  windows  it  is  possible  to  arrange  a  more 
satisfactory  system,  as  in  Fig.  428A.  In  this  case  the  air  has 
time  to  become  to  some  extent  warmed  before  entering  the  room. 
Windows  can  also  he  utilised  so  as  to  provide  for  ventilation  by  so 
planning  the  class-rooms  that  every  room  has  windows  on  each  side  ; 
these  are  provided  with  hopper  inlets  at  the  top  and  bottom,  and  used 
to  maintain  a  through  current.  Such  an  arrangement  involves  some 
sacrifice  of  convenience  with  regard  to  the  plan  of  the  school. 


CHAPTER    XXVI. 
SANITATION. 

General  Considerations — Baths — Number  required,  and  Arrangement  of — Lavatories — 
Number  of  Basins  required — Foot-baths — Swimming  and  Shower  Baths  for  Elementary 
Schools — School  Baths  in  America — Account  with  Illustrations  of  the  Baths  in  the 
German  Elementary  Schools — A  Bath  in  an  English  Poor  Law  School — Constant 
Stream  Lavatories — Sanitary  Conveniences — Number,  Position,  &c. — Warming  and 
Ventilation  of — Details — Trough-closets — Earth-closets — Latrines  Urinals,  Details 
— Description,  and  Examples. 

THERE  is  no  part  of  the  school  building-  for  which  careful  and  intelligent 
supervision  is  more  necessary  than  the  sanitary  arrangements.  Unless 
the  Principal  is  prepared  occasionally  to  look  himself  or  herself  into 
such  matters,  it  is  pretty  nearly  certain  that  an  unsatisfactory  state  of 
things  will  soon  begin  to  prevail.  In  order  that  inspection  may  be 
easy  and  thorough,  it  is  essential  that  every  part  should  be  so 
thoroughly  lighted  that  there  are  no  dark  corners  anywhere  where  any 
dirt  or  rubbish  can  lurk  undetected.  Deodorisers  or  disinfectants  should 
not  be  allowed,  since  they  take  away  one  certain  and  easy  means  by 
which  anything  wrong  can  be  discovered.  Well-arranged  and  sanitary 
closets,  properly  and  regularly  cleaned,  should  not  give  rise  to  any 
unpleasant  conditions. 

BATHS,   LAVATORIES,   &c. 

Baths  are  not  as  a  rule  found  in  Day  Schools  of  any  kind, 
or  at  any  rate  not  provided  with  any  idea  of  regular  use  by  the 
school.  In  Boarding  Schools  the  number  that  have  to  be  provided 
depends  of  course  upon  what  other  facilities  there  are  for  bathing  in 
the  way  of  swimming-baths,  and  how  often  it  is  considered  necessary 
that  each  inmate  should  have  a  bath. 

If  provision  is  to  be  made  for  a  daily  bath,  it  is  necessary  to  supply 
at  least  one  to  every  five  boarders.  In  schools  where  swimming-baths 
are  provided,  and  a  bath  once  a  week  is  required,  about  one  bath  for 
every  fifteen  to  twenty  will  be  probably  sufficient. 
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Baths  are  made  of  a  large  number  of  different  materials — zinc, 
copper,  enamelled  fireclay,  slate,  marble,  wood  lined  with  lead,  and 
cast  iron  ;  the  last  named  being  by  far  the  commonest,  and  having 
many  advantages,  being  cheap,  durable,  and  cleanly.  Fireclay  and 
porcelain  baths  have  the  disadvantage  of  being  very  heavy  and  slow  to 
take  the  heat  of  the  water,  giving  an  unpleasant  chill  to  the  persons 
using  them. 

For  school  use  it  is  usual  to  arrange  the  baths  in  a  row,  either 
with  or  without  partitions.  They  should  not  be  cased  in,  and  stand 
free  from  the  wall,  to  allow  of  easy  cleaning,  the  best  form  being 
undoubtedly  some  one  of  the  many  varieties  of  the  so-called  Roman 
baths,  of  cast  iron  with  a  vitreous  enamelled  surface.  It  is  as  well  in  a 
school  bath-room,  where  there  are  several  baths,  to  make  the  floor  and 
walls  of  the  room  of  such  material  that  no  damage  may  be  done  by  the 
splashing  that  is  sure  to  take  place.  The  floor  of  the  bath-room  may 
be  asphalted,  the  waste  of  the  baths  emptying  directly  into  an  open 
channel  down  one  side  of  the  room  which  discharges  through  an  open- 
ing in  the  wall  into  a  rain-water  head,  so  that  there  is  no  arrangement 
of  pipes  at  all,  and  the  whole  can  be  easily  washed  ;  there  is,  too,  no 
risk  ot  stoppage  should  anything  be  thrown  into  the  baths. 

The  taps,  as  a  rule,  are  so  arranged  as  to  be  turned  on  by  an 
attendant  with  a  key,  or  the  hot-water  tap  alone  may  be  so  arranged. 

In  connection  with  the  question  of  the  provision  of  baths  for 
Secondary  Boarding  Schools,  it  might  well  be  considered  whether  it 
would  not  he  more  economical  both  in  time  and  money  to  adopt  some 
modification  of  the  spray-hath  as  used  in  German  and  American 
Elementary  Schools,  such  as  are  described  below.  That  shown  in  Fig. 
440,  page  468,  would  answer  the  purpose  well.  An  arrangement  of  this 
kind  would  be  not  only  less  expensive  in  the  initial  cost  and  take  up 
less  room,  hut  would  enable  a  very  large  number  to  take  a  bath  in  a 
very  short  time,  as  there  is  no  time  wasted  in  emptying  or  filling  the 
baths.  Any  possibility  of  the  same  water  being  used  twice  over  is  also 
prevented. 

Lavatories.  —  In  Secondary  Day  Schools,  and  for  day  use  in 
Boarding  Schools,*  the  number  of  basins  supplied  may  be  reckoned  at 
five  for  a  hundred  boys,  while  in  Girls'  Schools  rather  a  larger  number 
are  generally  provided,  say  one  to  every  fifteen  girls.  These  numbers 


*  For  arrangements  of  basins  in  dormitories  in  Boarding  Schools,  see  page  225. 
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will  have  to  be  largely  increased  in  case  many  pupils  stay  to  dinner  in 

the  middle  of  the  day,  as  there  will  then  be  a  large  number  requiring 

to    wash    at    the    same 

time.      For  Elementary 

Schools  the  numbers  are 

usually  reckoned  at  four 

per    hundred     for    the 

Boys'  Department,  and 

five  for  the  Girls'.  En- 
amelled fireclay  being 

strong,      durable,      and 

easily    cleaned,     makes 

an    excellent    material. 

The    ranges    of    basins 

with  slate  tops   do  not 

have  a  pleasant  appear- 
ance. A  form  of  basin 

specially    designed    for 

school  work  by  Messrs 

Adams  is  shown  in  Fig. 

429.      These    are   built 

into  the  wall,  and  dis- 
charge into  an  open 

gulley  in  the  floor,  so  allowing  of  easy  and  thorough  cleansing.      The 

arrangement  of  the  waste  should  be  noticed.  The  lavatories,  arranged 

to  prevent  the  same  water 
being  used  twice  over,  are 
described  below.  These 
are  usually  arranged  so  that 
the  water  is  turned  on  to 
the  whole  range  at  once, 
and  are  not  usually  found 
in  Secondary  Schools. 

Foot-baths  are  some- 
times provided,   and   are   a 
useful  adjunct  to  a  chang- 
ing room  or  to  a  swimming- 
430.  A  RANGE  OF  FOOT-BATHS.  bath>   SQ   that   they   can   be 

used  by  boys  coming  to  the  baths  straight  from  playing  football,  the  best 
material  for  the  purpose  being  glazed  fireclay.     Enamelled  iron  is  also 


429.   LAVATORY  BASINS  i:v   MESSRS  ADAMS. 
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used.  The  usual  plan  is  to  provide  a  range  of  these  foot-baths  (see 
Fig.  430).  which  shows  an  arrangement  of  Messrs  Shanks.  These 
baths  are  made  in  one  piece  of  glazed  fireclay.  The  water  is  turned  on 
simultaneously  by  means  of  a  key,  and  so  arranged  that  it  is  impossible 
to  turn  on  the  hot  water  without  first  turning  on  the  cold,  thus  pre- 
venting any  danger  of  scalding.  The  dimensions  are  shown  in  the 
section,  each  bath  occupying  about  19  in.  in  length.  In  ranges  of  this 
kind  it  is  unnecessary  to  trap  each  single  bath,  provided  that  the  waste 
is  properly  trapped  beyond  the  last  fitting. 

Swimming  and  Shower  Baths  for  Elementary  Schools.— 

While  we  have  not  got  yet  in  this  country  to  the  point  of  systematically 
washing  all  the  children  in  the  Elementary  Schools  once  a  week,  as  is 
becoming  more  and  more  the  custom  in  Germany  and  America,  where 
in  the  more  recently  built  schools  very  elaborate  arrangements  are 
made  for  this  purpose,  yet  some  of  the  London  Board  Schools  have 
swimming-baths  specially  built  in  connection  with  the  school,  and,  in 
many,  arrangements  are  made  with  some  neighbouring  baths,  by  which 
the  school  may  have  the  use  of  the  bath  at  certain  times  at  special 
rates,  though  this  seems  to  be  done  more  in  order  to  teach  swimming 
than  ("or  the  purpose  of  health  and  cleansing,  attendance  at  swimming 
lessons  being  counted  as  attendance  at  school.  Two  Board  Schools  in 
Edinburgh  (see  Fig.  340  and  Fig.  344)  have  a  swimming-bath  placed 
in  the  basement  of  the  school,  as  have  also  some  of  the  Glasgow 
Schools.  In  the  latest  school  built  in  Edinburgh  the  swimming-bath  has 
been  omitted,  owing  apparently  to  objections  on  the  part  of  the  rate- 
payers. The  bathing  in  the  German  Schools  is  effected  by  an 
arrangement  of  shower-baths,  and  without  any  idea  of  instruction  in 
swimming.  It  is  done  not  only  with  a  view  to  personal  cleanliness  and 
the  consequent  advantage  to  health,  but  it  is  considered  also  to  have  an 
excellent  moral  and  educational  value  from  the  increased  feeling  of 
self-respect  due  to  bodily  neatness  and  cleanliness. 

The  kind  of  bath  that  is  suited  for  an  Elementary  School  is  thus 
described  by  Mr  Bailey.*  The  swimming-pool  will  be  50  by  20  ft., 
2  ft.  9  in.  deep  at  one  end  going  down  to  5  ft.  6  in.  at  the  other,  lined 
with  white  glazed  bricks,  and  having  steps,  diving-board,  and  handrail. 
The  dressing  boxes  should  be  2  ft.  6  in.  wide  and  3  ft.  6  in.  deep, 
merely  formed  as  partitions  with  half  doors  along  two  sides,  with  a 

*  Paper  read  to  the  Royal   Institution  of   British   Architects,  "The  Planning  of 
Elementary  Schools,"  July  1899. 
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small  number  of  larger  boxes  for  the  use  of  the  teachers.  There  will 
have  to  be  supplied  also  urinals  and  W.C.'s  ;  also  four  spray-baths,  which 
are  considered  essential  for  cleansing  purposes  before  entering  the 
swimming-pool ;  also,  in  connection  with  the  heating  apparatus,  a 
washing  and  drying  room  for  towels  and  bathing  dresses  (see  Figs. 

431-  432)- 

While  it  is  at  least  doubtful  whether  anything  approaching  the 
system  of  baths  recently  adopted  in  Germany  and  America  is  ever 
likely  to  find  a  place  in 
this  country,  it  has  been 
thought  worth  while  to 
give  a  short  account  of 
them,  as  the  arrangements 
would  do  admirably  for  a 
Poor  Law  School  or  simi- 
lar institutions  where  a 
number  of  children  are 
boarded  and  require  baths 
in  large  numbers,  the  use 
of  baths  of  the  ordinary 
type  being  a  lengthy  and 
tedious  process.  This  plan 
of  providing  baths  in  the 
Elementary  Day  Schools 
is  a  comparatively  recent 
innovation  in  America,  and 
the  following  remarks  of 
a  recent  writer  on  School 
Hygiene  in  reference  to  it 
may  be  of  interest :  — 


SECTION 


SWIMMING.HATH  FOR  AN  ELEMENTARY 
T.  /.  Bailey,  Architect. 


"  The  school  baths  estab- 
lished and  projected  in  this 
country  are  for  the  purpose 

of  educating  certain  portions  of  the  community  in  bodily  cleanliness.  That  there 
is  such  need  of  such  education  in  certain  parts  of  our  cities  cannot  be  denied.  In 
crowded  quarters,  under  the  pressure  of  hard  conditions  and  surroundings,  personal 
cleanliness  gradually  becomes  neglected,  habits  of  uncleanliness  are  formed,  and 
moral  deterioration  surely  follows.  The  testimony  of  those  who  have  instituted 
school  baths  is  strong  with  reference  to  the  physical  and  moral  results  arising 
therefrom.  A  child,  it  is  found,  has  much  more  respect  for  himself  when  clean, 
and  is  much  more  responsive  to  law  and  order,  and  a  positive  moral  influence  is 
exerted  upon  the  parents  and  homes  of  the  children.  For  one  thing,  it  shows 
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itself  in  cleaner  clothing  for  the  child.  It  counteracts  the  unwholesome  personal 
habits  engendered  in  such  homes,  for  the  habit  of  bathing  and  cleanliness  formed 
by  the  child  from  regular  weekly  baths  from  the  age  of  six  to  fourteen  will 
continue  with  him  through  life."  * 

There  are  plenty  of  schools  in  the  poorer  districts  of  London 
where  these  remarks  would  apply  with  equal  force.  It  should  be  re- 
marked that  the  bathing  above  referred  to  is  not  compulsory,  but  as  a 
matter  of  fact  the  opportunity  is  taken  advantage  of  by  99  per  cent,  of 
the  pupils. 

The  plan  usually  adopted  in  German  Schools  is  as  follows  : — There 
are  two  rooms,  one  of  which  serves  as  the  dressing  and  undressing 
room  ;  in  the  other  are  arranged  the  shower-baths,  under  each  spray 
being  a  sort  of  large  basin,  serving  the  purpose  of  foot-washing  as  a 
preliminary  to  the  shower-bath  (see  Fig.  433).  There  should  be  space 

in  the  dressing-room  for 
twice  or  even  three  times 
the  number  that  can  use 
the  shower-baths,  in  order 
to  save  time.  There  are 
many  different  ways  of  ar- 
ranging the  shower-baths. 
In  some  cases  the  basins 
or  tubs  under  the  shower- 
bath  are  as  large  as  5  ft.,  in 
which  case  there  would  be 
three  pupils  allowed  to  each. 

Sometimes  a  long  trough  is  used  (see  Fig.  434,  below),  or  separate  little 
cells  with  a  shower-bath  in  each.  The  children  bathe  twice  a  week 
in  some  schools,  once  a  week  in  others,  but  in  no  case  are  the  baths 
compulsory. 

The  plans  and  description  of  the  baths  for  a  school  recently  erected 
at  Frankfort-on-Main  are  taken  from  a  descriptive  pamphlet  of  the 
schools  of  that  town  by  Herr  Adolph  Koch,  State  Building  Inspector 
of  Frankfort. 

The  bathing  arrangements  usually  found  in  the  Frankfort  Schools 
were  capable  of  accommodating  from  thirty  to  thirty-six  children.  But 
the  great  advantage  of  being  able  to  deal  with  a  whole  class  at  a  time 
induced  the  authorities  in  the  newer  schools  to  make  the  accommodation 


A  Row  OK  SHOWER-BATHS. 


*  School  Hygiene,  E.  Shaw,  p.  133. 
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434.  THE  BATHS  IN  A  SCHOOL  AT  FRANKFORT. 


435,  436.  SECTIONS  OF  THE  SCHOOL  BATHS  AT  FRANKFORT. 
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capable  of  dealing  with  sixty  at  once,  the  arrangement  being  as  follows 
(see  Figs.  434-43^)  :— 

There  are  in  the  basement  dressing-rooms  measuring  33  ft.  3  in.  by  21  ft. 
with  benches  round  the  wall  and  in  the  middle  of  the  room  for  sixty 
children.  This  room  is  heated  by  the  heating  apparatus  of  the  school 
building  in  winter.  When  requiring  heating  at  periods  during  which  the  main 
apparatus  is  not  heating,  this  is  done  by  means  of  a  gas  stove.  The  cement  floor 
is  covered  with  linoleum.  The  bath-room  next  door,  a  square  room  of  about  23  ft., 
has  sunk  in  the  floor  to  a  depth  of  about  10  in.  four  troughs  about  13  ft.  long 
and  3  ft.  3  in.  wide,  made  in  cement ;  over  each  of  these  near  the  ceiling  are 
arranged  three  pipes  running  in  the  same  direction  as  the  troughs,  the  under  sides 
of  which  are  pierced  with  two  rows  of  small  holes,  arranged  so  that  the  falling 
water  shall  all  come  within  the  edge  of  the  trough.  The  water  is  heated  by  a 

gas  water-heater,  which  will 
give  the  required  tempera- 
ture in  a  few  minutes,  being 
arranged  above  the  level  of 
the  ceiling  of  the  bath-room 
to  have  the  necessary  fall. 
The  lower  parts  of  the  wall 
of  this  room  are  lined  with 
white  glazed  tiles,  the  upper 
parts  with  waterproof  paint. 
The  baths  are  worked  as 
follows: — The  whole  class, 
consisting  as  a  rule  of  sixty 
children,  after  undressing  in 
the  first  room,  go  all  together 
into  the  bath-room,  take  up 
their  positions  in  the  troughs, 
and,  sitting  on  the  edge,  wash 

their  feet,  three  or  four  minutes  being  allowed  for  this;  they  then  range 
themselves  under  the  sprays,  which  are  opened  for  two  to  three  minutes, 
then  the  children  return  to  the  dressing-rooms.  It  is  claimed  that  the  whole 
process  for  a  class  of  sixty,  including  dressing  and  undressing,  can  be  got  through 
in  from  ten  to  fifteen  minutes,  according  to  the  age  of  the  class.  This  period  just 
corresponds  with  that  of  the  recess  between  the  two  periods  of  work,  so  that  a 
class  can  make  use  of  the  bath-room  without  any  waste  of  time ;  it  can  then 
during  the  time  of  the  next  lesson  be  prepared  for  another  batch.  The  cost  of  the 
whole  arrangement  as  just  described  is  reckoned  at  about  4,900  marks,  or  say 
.£245.  The  cost  of  using  is  calculated  to  come  to  one  penny  per  head. 

This  is  a  rather  more  complete  arrangement  than  is  usually  met 
with.  Sometimes  the  dressing-rooms  and  shower-baths  are  in  the  same 
room.  The  water  is  always  turned  on  by  an  attendant  who  regulates 


437.   BATHS  IN  A  SCHOOL  AT  XURICH. 


SWIMMING   AND   SHOWER   BATHS. 


467 


the  temperature.  This  is  usually  about  113°  Fahr.  to  start  with,  being 
gradually  cooled  down  to  86°  Fahr. 

German  authorities  recommend  that  the  water  should  not  be 
allowed  to  descend  vertically  upon  the  head  of  the  bathers.  Fig.  437 
shows  the  arrangement  suggested  to  prevent  this. 

The  following  account  of  the  system  in  America  is  drawn  from 
Mr  Shaw's  book  on  School  Hygiene  :— 

In  Boston  in  the  Paul  Revere  School  baths  have  been  in  use  since  1898. 
This  is  a  school  of  800  boys  and  girls,  and  125  are  bathed  daily,  the  whole 
school  having  a  bath  weekly  during  the  school  year.  There  is  a  period  of 
bathing  allotted  to  each  class  as  for  a  lesson.  There  are  ten  shower-baths  and 
thirty  dressing-closets.  Each  bath  has  a  flexible  rubber  tube  reaching  to  the  floor 
with  a  spray  at  the  end,  and  the  occupant  can  direct  the  spray  as  he  pleases  and 
the  amount  of  water.  The  temperature  is  regulated  by  the  attendant  to  about 


438.  Section.  439.   Plan. 

SKETCH  DIAGRAM  OF  A  FORM  OP  SPRAY-BATH. 

9x3°.  The  bath-closets  are  made  of  marble  with  a  rubber  sliding  screen,  and 
measure  I  ft.  5  in.  in  height,  2  ft.  1 1  in.  wide,  and  3  ft.  8  in.  deep.  The  dressing- 
closets  are  made  of  wood  and  are  a  little  narrower,  being  only  2  ft.  3  in.  wide. 
Soap  and  towels  are  furnished,  and  the  average  cost  is  about  3),  cents.  In  a 
school  just  finished  at  New  York  there  are  baths  arranged  on  a  still  more 
comfortable  plan.  There  are  fourteen  baths,  each  of  which  combines  with  it  a 
dressing-closet,  the  whole  being  a  sort  of  double  compartment  with  a  sliding 
door  let  in  made  of  rubber,  so  that  the  bather  steps  from  the  dressing-closet  into 
the  bath-closet.  The  measurements  are  7  ft.  in  height,  6  ft.  4  in.  in  depth,  the 
width  being  3  ft.  2  in.  The  frames  are  made  of  iron,  and  the  sides  of  wired 
glass  reaching  to  within  6  in.  of  the  floor. 


ig  with 


A  somewhat  similar  method  on  a  smaller  scale  of  dealim 
large  number  of  boys  is  in  use  at  the  Poor  Law  Schools  belonging  to 
the  Edmonton  Union  at  Enfield.     The  Superintendent,  Mr  Livocke, 
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finding  that  much  time  and  trouble  was  involved  in  washing  a  large 
number,  some  200  boys,  in  the  ordinary  baths,  devised  the  following 
scheme  (see  Figs.  438,  439)  :— 

There  is  a  circular  trough  formed  in  the  floor  of  white  glazed  bricks,  round 
which  runs  a  seat  of  similar  material,  the  whole  being  enclosed  with  a  circular 
wall  about  4  ft.  6  in.  high  covered  with  cement,  in  which  there  is  an  opening  for 
entrance.  Over  the  raised  centre  portion,  about  7  ft.  in  diameter,  enclosed  by  the 
trough,  is  arranged  a  large  rose  spray  fed  by  water  from  a  special  gas  water- 
heater  and  controlled  by  the  attendant.  At  the  bottom  of  the  trough  is  a 
copper  tube  pierced  with  small  holes.  The  modus  oferandi  is  as  follows  : — The 
boys,  ten  at  a  time,  when  undressed,  enter  through  the  opening  in  the  centre  of  the 
wall,  each  boy  receiving  as  he  enters  a  small  dab  of  soft  soap  on  the  head;  they 
then  sit  on  the  edge  round  the  trough  ;  the  water  comes  into  this  trough  through 
the  perforated  tube,  and  they  proceed  to  wash  their  feet.  Upon  the  completion 

of  this  they  stand  in  a 
group  in  the  centre,  the 
water  is  turned  on,  and 
by  means  of  the  con- 
veniently placed  soap,  a 
thorough  cleansing  is 
rapidly  effected.  This  is 
only  done  in  the  Boys' 
Department. 

Figs.  440,  441  is  a 
form  of  spray  bath  made 
by  Messrs  Shanks 

440.  441.  Section.  which  would  wel1  serve 

A  SPRAY-BATH  BV  MKSSRS  SHANKS.  'he  P"T*>se  of  provid- 

ing a  rapid  means  of 

washing  a  large  number  or  for  use  before  entering  a  swimming-bath. 
A  waterproof  curtain  could  of  course  be  hung  in  front  if  desired.  This 
is  the  form  of  bath  that  it  is  suggested  above  might  well  be  used  for 
Secondary  Boarding  Schools,  since  it  not  only  provides  a  great  economy 
of  time,  saving  the  filling  and  emptying,  but  takes  up  relatively  so 
little  space. 

In  both  Public  Elementary  Schools  and  Poor  Law  Schools  and 
similar  institutions  careful  precautions  have  to  be  taken  to  ensure  that 
two  children  cannot  use  the  same  water  for  washing  in,  as  many 
diseases,  especially  various  forms  of  eye  disease,  are  thought  to  be 
communicated  in  this  way.  There  are  a  number  of  ways  of  making  it 
impossible  for  one  child  to  wash  in  water  previously  used,  by  the  use  of 
what  are  known  as  "  constant  stream  "  lavatories  in  which  the  water 
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442.   A  FORM  or  LAVATORY  TO  AVOID  TIIK   rsp.   OK 
THE  SAME  WATER  TWICE  OVKR.     I5v  MESSRS  TYI.OR. 


is  constantly  changing.  In  its  simplest  form  it  consists  merely  of  a 
pipe  with  small  perforations  discharging  over  an  open  grating,  and  so 
forming  a  kind  of  long  shower-bath.  One  of  the  earliest  forms  was 
Doulton's  trough  lavatory,  which  consisted  of  a  long  trough  about 
12  in.  wide,  with  sprays  about  20  in.  apart,  the  discharges  being  into 
an  open  floor  channel,  to  which 
the  floor  should  slope,  as  there 
is  bound  to  be  a  good  deal  of 
splashing  in  such  lavatories. 
Fig.  442  shows  a  form  of  lava- 
tory made  by  Messrs  Tylor 
adapted  for  this  purpose,  each 
child  washing  in  a  separate 
spray  which  is  kept  running 
during  use.  In  Fig.  443  is 
shown  a  range  of  Shanks'  "  In- 
stanter"  lavatories.  The  water, 
entering  at  the  back,  flows 
across  the  basin  and  over  the 
edge  down  the  waste,  a  small 

hole  being  arranged  to  empty  the  basin  when  the  water  is  turned  off. 
The  water  is  turned  on  into  all  the  basins  at  once  by  one  tap,  it  being 
usual  to  have  one  basin  at  the  end  with  a  separate  supply  cock,  so 
that  if  only  one  child  requires  to  wash  it  can  do  so  without  the 
necessity  of  turning  on  the  water  to  the  whole  range.  This  form 
of  lavatory  has  been  fitted  in  a  large  number  of  schools,  and  seems 

very  satisfactory  ;  the  only 
objection  I  have  heard  to 
it  being  that  owing  to  the 
shallowness  of  the  water 
children  have  some  little 
difficulty  at  first  in  washing. 
In  the  schools  of  the 
London  School  Board 
basins  are  provided  of  some  simple  pattern.  The  taps,  when  a  separate 
water  supply  is  provided  to  each  basin,  should  be  of  some  strong 
self-closing  pattern.  Screw  taps  are  very  liable  to  be  left  not  fully 
turned  off.  Lock  taps  are  useful  when  the  water  is  turned  on  by 
an  attendant  for  a  range  of  basins. 
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WATER-CLOSETS    AND    URINALS. 

Position. — The  position  of  the  sanitary  conveniences  in  a  school 
building  requires  considerable  care.  As  far  as  the  Elementary  Schools 
are  concerned,  the  question  is  practically  settled  by  the  regulations  for 
school  buildings  issued  by  the  Board  of  Education,  it  being  laid  down 
that  "water-closets  within  the  building  are  not  desirable,  and  are  only 
required  for  women  teachers ;  all  others  should  be  at  a  short  distance, 
and  completely  disconnected  from  the  school  building."  While  this 
precaution  may  be  necessary,  and  considering  the  appliances  still  to  be 
found  in  many  schools  is  sometimes  certainly  so,  there  is  a  considerable 
hardship  in  this  arrangement  for  very  young  children  in  cold  weather. 
Provided  that  proper  appliances  are  used,  and  sufficient  care  be  taken 
to  cut  them  off  from  the  main  building  by  an  intercepting  lobby,  effici- 
ently ventilated,  there  should  be  no  risk  in  having  them  attached  to 
the  main  building.  In  America  it  is  common  to  find  them  placed 
in  the  basement,  but  this  can  only  be  done  in  schools  where  an 
efficient  system  of  ventilation  is  in  force.  They  are  as  a  rule  cut 
off  from  the  rest  of  the  building  by  a  lobby  with  self-closing  doors,  and 
are  ventilated  by  a  separate  ventilating  apparatus,  kept  carefully  apart 
from  that  for  the  rest  of  the  building. 

In  Germany,  while  in  the  older  schools  they  were  often  placed  on 
the  landings  of  the  stairs,  the  unpleasant  conditions  arising  from  this 
has  led  to  their  being  placed  usually  outside  the  building,  but  always  con- 
nected by  a  covered  way  of  some  sort,  the  separate  block  of  sanitary 
conveniences  approached  through  the  open  air  being  seldom  or  never 
found. 

In  Secondary  Schools  for  boys  there  is  usually  a  sanitary  block 
separated  from  the  other  buildings,  though  it  is  also  common  to  find 
them  attached  to  the  main  building.  In  Girls'  Schools  they  are  of 
course  always  in  or  attached  to  the  main  building.  A  common  plan 
is  to  make  the  lavatory  serve  as  an  intercepting  lobby  to  the  cloak-room, 
as  Fig.  101.  This  not  only  answers  the  purpose  well,  but  is  a  con- 
venient position  for  the  lavatory,  which  may  with  advantage  also  be 
close  to  the  cloak-rooms.  It  is  often  found  a  convenience  to  place  all 
the  sanitary  arrangements,  lavatories,  &c.,  in  a  spur  building  cut  off 
from  the  main  block  by  a  cross  ventilated  lobby,  and  so  arranged  that 
access  is  possible  from  each  floor.  Care  is  required,  in  placing  closets 
for  the  mistresses,  that  while  they  are  in  convenient  positions  the 
access  should  be  screened  from  general  observation. 

In    Boarding    Schools    provision    has  to  be   made   for    a   certain 
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number  of  closets  for  night  use  only.  These  are  arranged  usually  in 
the  proportion  of  say  two  to  twenty-five  beds  near  the  dormitories,  with 
access  through  a  cross  ventilated  passage,  and  often  combined  with  the 
baths,  lavatory  basins,  &c. 

The  closets  and  the  passages  or  lobby  leading  to  them  should  be 
warmed,  a  temperature  of  about  55°  being  sufficient.  The  ventilation 
should  of  course  be  arranged  with  great  care  to  prevent  any  chance  of 
back  draughts.  Separate  sanitary  blocks  ventilated  only  by  the  windows 
or  louvre  outlets  in  the  roof  must  be  so  placed  that  they  do  not  come 
under  any  of  the  class-room  windows. 

Number  of  Fittings  required. — As  regards  the  number  of 
closets  that  are  required,  the  regulations  of  the  Board  of  Education 
give  the  following  table  for  Day  Schools  :— 


For  (iirls. 

For  Boys. 

For  Infants. 

Under  30  children  -                                 2 

I 

2 

5° 

3 

2 

3 

7° 

4 

2 

3 

IOO 

5 

3 

4 

fs° 

6 

3 

5 

200 

S 

4 

6 

300 

1  2 

5 

8 

There  should  be  urinals  in  the  proportion  of 

10  ft.  per  100  hoys. 

This  table,  from  the  Rules  issued  in  September  1905,  shows  ;i 
slight  increase  in  the  number  of  fittings  required  for  girls  over  two 
hundred.  These  figures  are  usually  adopted  for  Day  Schools  of  all 
kinds.  For  Boarding  Schools*  it  is  generally  reckoned  that  there 
should  be  not  less  than  fifteen  per  hundred  in  the  case  of  girls,  and 
ten  per  hundred  for  boys  in  addition  to  urinals. 

Water-closets. — The  pattern  of  closet  best  adapted  for  school 
work  is  that  which  is  least  liable  to  get  out  of  order  from  ignorant  or 
careless  use  ;  for  this  reason  the  valve  closet  is  probably  better  avoided, 
and  some  good  pattern  of  wash-down  closet  selected.  There  are  many 
patterns  of  this  kind  on  the  market,  and  it  would  not  be  possible  to 
mention  all  the  different  kinds.  Care  should  be  taken  to  see  that  there 
is  a  large  area  of  water  and  good  depth  of  seal.  A  later  development 
of  this  form  is  that  known  as  siphonic  wash-down  closets,  in  which 


For  the  arrangement  of  these,  see  page  229. 
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advantage  is  taken  of  the  additional  power  to  be  gained  from  the 
siphonic  action  set  up  by  a  rapid  flush  of  water.  These  closets  have 
great  self-cleansing  powers. 

The  closets  should  of  course  be  of  the  type  known  as  "  pedestal," 
not  covered  in  with  any  wood-work,  so  as  to  allow  of  easy  cleaning. 
Closets  of  the  bracket  and  projecting  type,  and  built  into  the  wall, 
allow  of  the  whole  floor  being  thoroughly  washed. 

The  water  supply  should  be  abundant  and  the  supply  pipes  of  large 
diameter,  since  it  often  happens  that  they  are  all  in  use  at  the  same 
time.  The  walls  should  be  covered  with  glazed  tiles  or  some  material 
easily  washable,  and  upon  which  writing  is  impossible ;  the  floor  so 
arranged  that  the  whole  can  be  easily  washed. 

In  Secondary  Schools  it  is  usual  to  find  the  closets  separate,  each 
with  its  own  supply  cistern,  and  this  is  no  doubt  the  most  satisfactory 
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arrangement.  In  order  to  allow  of  easy  and  sufficient  washing  and 
inspection,  some  arrangement  of  the  kind  shown  in  Fig.  444,  in  which 
neither  the  doors  nor  the  partitions  are  carried  down  to  the  floor,  will 
prove  satisfactory.  In  Elementary  Schools  some  arrangement  of  latrines 
or  trough-closets  are  often  found  which  are  flushed  all  together,  the  dis- 
charge being  started  by  hand,  or  perhaps  more  usually  automatically. 
In  its  simplest  form  it  consists  simply  of  a  long  stoneware  or  iron 
trough  running  beneath  a  number  of  separate  seats  or  compart- 
ments, with  an  automatic  flushing  tank  fixed  at  one  end,  set  to  flush 
the  tanks  at  intervals  regulated  by  the  tap  on  the  supply  pipe.  The 
trough  is  inclined  downwards  towards  the  outlet,  where  is  placed  a 
siphon  trap,  there  being  a  slightly  raised  piece  or  weir  at  the  end  to 
ensure  a  certain  amount  of  water  standing  in  the  trough.  To  ensure 
proper  flushing  a  very  large  amount  of  water  is  required,  as  much  as 
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50  gallons  being  allowed  for  a  range  of  1 2  ft.  These  trough-closets 
are  by  no  means  satisfactory  even  with  a  large  water  supply,  and 
should  not  find  a  place  in  a  school  building:  In  order  to  keep  the 
advantage  of  automatically  flushing  a  number  of  closets  together, 
various  arrangements  of  connected  closets  are  made,  but  trapped  from 
each  other  by  the  water  standing  in  the  pipe  between.  These  are 
generally  known  as  "  latrines,"  in  order  to  distinguish  them  from  trough- 
closets.  These  latrines  are  usually  emptied  by  a  siphonic  discharge, 
and  certain  disadvantages  incident  to  this  form  are  minimised  by 
placing  the  discharge  pipe  in  the  centre  of  the  range  instead  of  at  the 
end.  The  ranges  are  usually  made  with  a  distance  of  2  ft.  3  in.  to 
2  ft.  6  in.  from  centre  to  centre  of  closet,  but  they  can .  be  made  any 
distance  that  may  be  desirable  up  to  3  ft.  6  in.  The  sizes  of  pipes 
for  this  number  of  closets  would  be — Inside  diameter  of  horizontal  pipe, 
4  in.;  of  trap,  5^  in.;  of  feed  pipe,  3  in.;  while  a  tank  measuring  36 
by  30  by  18  in.  is  required.  In  order  to  obtain  more  complete  isola- 
tion of  each  individual  closet,  latrines  are  made  in  which  the  pipe 
is  behind  the  basins,  each  closet  having  an  outlet  at  the  back.  As 
latrines  of  this  description  are  usually  placed  in  outbuildings,  often 
unwarmed,  they  are  very  liable  to  damage  by  frost.  It  is  therefore 
advisable  to  have  them  made  of  thick  stoneware,  and  also  to  have  some 
arrangement  by  which  the  basins  and  connecting  pipes  can  be  emptied, 
the  trap  at  the  end  being  of  course  left  charged. 

Wash-clown  closets  of  the  ordinary  type  are  often  fitted  in  ranges, 
and  so  form  latrines  flushed  by  a  single  tank.  The  flush  should 
in  this  case  be  two  or  three  times  the  amount  usually  allowed  for  a 
single  closet. 

Earth-closets. — In  the  majority  of  schools  situated  in  the  country 
there  is  no  general  sewerage  scheme  available,  and  some  other  means 
for  the  disposal  of  the  sewage  must  be  adopted.  The  plan  of  simply 
arranging  seats  over  a  deep  pit  or  cesspool  is  unfortunately  still  not 
uncommon  in  outlying  country  districts.  The  arrangement  usually 
has  an  opening  at  the  back  for  cleaning  purposes,  an  operation  which, 
under  the  most  favourable  circumstances,  is  not  likely  to  be  carried  out 
more  than  once  a  month.  A  system  of  earth-closets  properly  arranged 
and  carried  out  is  a  perfectly  hygienic  and  sanitary  arrangement.  The 
most  satisfactory  form  is  that  of  the  pail  system.  A  galvanised  iron 
pail  is  placed  under  the  seat,  and  earth  added  every  day,  the  pails  when 
full  being  taken  out  and  emptied.  It  is  of  course  as  essential  in  this 
system  as  in  any  other  that  it  should  be  some  one's  business  to  see 
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that  all  the  necessary  work  is  properly  attended  to,  and  it  should  be 
the  part  of  the  Head  Teacher  to  make  sure  that  it  is  done. 

The  earth  supplied  should  be  of  a  loamy  nature,  perfectly  dry  and 
finely  sifted.  Sand  is  unsuitable.  There  should  be  supplied  about 
I  cwt.  weekly  for  every  six  persons  using  the  closet ;  this  would  allow 
for  a  daily  use.  The  earth,  if  kept  in  a  dry  place,  can  be  used  again 
in  about  six  weeks'  time.  Ashes  and  peat  dust  are  also  used,  but  are 
not  so  satisfactory  as  good  earth. 

Privies  should  only  be  used  when  unavoidable.  They  should  be 
kept  well  away  from  the  buildings,  and  thoroughly  ventilated.  The 
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best  form  of  construction  is  probably  that  designed  by  the  late  Mr 
Sylvanus  Trevail.  and  adopted  as  a  standard  method  by  the  Board  of 
Education.  Figs.  445-448  show  the  arrangement.  The  important 
point  in  their  construction  is  that  the  bottom  of  the  pit  must  be  at 
least  3  in.  above  the  ground  level.  The  following  notes  upon  their 
construction  may  be  useful  : — 

Privies  constructed  as  above  should  be  placed  as  far  as  possible  from 
dwellings  and  wells,  and  not  less  than  20  ft.  from  the  school. 

Excavate  for  foundations  to  a  sound  bottom,  not  less  than  18  in.  below 
surface  of  ground.  Build  privies  with  good  sound  hard  bricks  laid  in  mortar. 
The  walls  to  be  9  in.  and  4$  in.  in  thickness,  as  shown,  and  leave  out  apertures 
for  ventilation  where  shown.  Put  blue  brick  in  cement  damp  course  3  in.  thick 
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to  all  walls  at  ground  level.  Turn  arches  over  pits  on  2  in.  by  A  in.  wrought-iron 
bars.  Pave  floor  of  privy  with  blue  brick  flat  paving  or  slate  paving  in  mortar,  on 
a  good  bed  of  ashes.  Construct  ashpit  as  shown,  the  bottom  of  pit  to  be  3  in. 
above  ground  level.  Lay  the  bottom  of  pit  and  line  the  sides  of  same  where 
shown  with  good  seconds  blue  brick  bedded  and  jointed  in  cement,  and  the 
bottom  to  be  on  a  foundation  of  concrete  6  in.  thick.  Form  slope  to  bottom  of 
pit  as  shown,  and  render  bottom  and  sides  of  pit  in  cement. 

All  copings  to  be  blue  brick  on  edge,  bedded  and  jointed  in  cement. 

The  riser  of  privy  seat  to  be  2  in.  stone  or  slate,  well  secured  to  walls  at 
each  end,  and  bedded  in  cement. 

Form  steps  with  stone  or  blue  brick  in  cement,  fixed  on  a  solid  bottom. 

The  roof  to  be  constructed  as 
shown  with  4i  in.  by  3  in.  wall- 
plates,  6  in.  by  I  in.  fillets,  3i  in. 
by  2  in.  rafters,  and  6  in.  by  I  in. 
ridge,  and  to  have  3  in.  by  li  in. 
ties  spiked  to  sides  of  rafters.  Slate 
or  tile  the  roof  on  2  in.  by  |  in. 
battens,  and  finish  with  plain  blue 
ridge  roll,  or  crest  tile.  (If  covered 
with  tiles,  the  roof  should  be  not 
less  than  45°  pitch,  as  shown  on 
section.)  Privy  doors  to  have  4i  in. 
by  3  in.  proper  rebated  door  frames 
secured  with  iron  dowels,  and  the 
doors  to  be  J  in.  proper  ledged 
doors  hung  on  strong  wrought- 
iron  hingesj  and  fitted  with  good 
latch,  and  bolt  inside.  The  top  of 
door  to  be  cut  6  in.  short  as  shown, 
and  the  bottom  to  be  fixed  3  in. 
above  floor  of  privy  for  inlet  of  air. 

The  door  of  ashpit  to  be  £  in. 
proper  ledged  door,  hung  to  4^  in. 

by  3  in.  rebated  door  frame,  with  strong  wrought-iron  hinges,  and  fitted  with 
strong  wrought-iron  bolts. 

Put  a  louvre  ventilator  at  the  highest  part  of  privy  as  shown. 

Privy  to  have  a  proper  holed  and  dished  seat  i]  in.  thick,  hung  to  3  in. 
by  3  in.  oak  rail,  and  to  slope  2  in.  towards  front,  and  be  made  to  lift  up  as  shown. 

Put  f  in.  boarding  with  open  joints,  as  shown,  on  each  side  of  ashpit. 
Paint  all  wood-work,  except  seats,  three  coats  good  oil  colour. 

N.B.— The  privy  may  be  6  in.  deeper  than  shown  on  plan  with  advantage 
(the  minimum  size  being  given  here),  and  where  stone  is  used  the  walls  should 
not  be  less  than  16  in.  thick. 

Urinals.— Urinals  should  be  provided  in  the  proportion  of  one  to 
every  fifteen  boys.     These  require  far  more  care  and  attention  both  in 
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construction  and  in  looking  after  than  they  usually  receive.  It  is  no 
uncommon  thing  to  find,  in  schools  otherwise  extremely  well  provided 
and  well  looked  after,  most  unpleasant  conditions  prevailing  here. 
Unless  liberal  flushing  arrangements  are  provided,  properly  arranged 
and  freely  used,  inconvenience  is  sure  to  arise.  Nothing  but  im- 
pervious materials  should  be  used,  such  as  glazed  fireclay,  or  polished 
and  oiled  slate,  or  marble.  The  form  of  urinal  very  commonly  found 
in  school  playgrounds  is  that  of  stalls  composed  of  slate  slabs  fixed 
from  1 8  in.  to  2  ft.  apart,  and  projecting  18  in.,  with  a  sparge  pipe  for 
flushing.  The  slabs  are  usually  i£  in.  thick.  Effec- 
tive cleansing  is  possible  when  the  divisions  are 
arranged  so  that  they  are  not  carried  down  to  the 
floor.  Holdfasts  for  supporting  the  slabs  should 
be  of  copper,  as  iron  is  soon  corroded.  This  form 
'of  urinal  has  the  advantage  of  being  inexpensive, 
and,  if  fixed  in  the  playground  and  well  looked 
after,  may  be  prevented  from  being  very  offensive  ; 
but  owing  to  the  corners  and  angles  it  cannot  be 
efficiently  cleaned,  an  objection  which  applies  to  all  forms  of  urinals 
made  of  slabs  of  whatever  material.  A  further  disadvantage  of  slate 
lies  in  the  facilities  it  offers  for  writing  and  scribbling  on.  This 
objection  can  be  overcome  by  periodically  covering  the  slate  with  a 
mixture  of  coal-tar  and  naphtha,  which  has  the  further  advantage  of 
preventing  absorption.  The  slate  is  also  much  improved  by  oiling. 
Fig.  449  shows  an  arrangement  suggested  by  Mr  Wheelwright,*  as 
used  in  American  Schools,  in  which  the  ventilation  duct  is  carried 
through  the  middle.  Satisfactory  results  are  claimed  for  this 
arrangement. 

The  great  improvement  in  recent  years  in  the  production  of 
enamelled  fireclay  has  made  it  possible  to  produce  urinals  of  im- 
pervious non-absorptive  material  to  which  there  are  no  angles  or 
surfaces  that  cannot  be  easily  cleaned,  and  which,  if  fitted  with  a  good 
automatic  flushing  tank,  are  extremely  satisfactory,  and  give  rise  to  no 
offensive  conditions. 

The  question  of  dividing  the  urinal  up  by  slate  partitions  is  one 
upon  which  there  is  some  diversity  of  opinion.  On  sanitary  grounds 
the  gain  in  cleanliness  is  considerable,  as  there  are  no  corners  that  are 
difficult  to  get  at,  and  the  whole  surface  can  be  kept  easily  flushed. 
In  the  schools  in  Boston.  U.S.A.  (see  Figs.  450,  451).  they  do  not 
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provide  them,  and  in  their  Annual  Report  for   1904  the  Schoolhouse 
Department  strongly  advise  their  omission,  at  all  events  in  the  Primary 


450.  THE  OFFICES  OK  A   BOSTON  SCHOOL,  U.S.A. 

or  Elementary  Schools.     The   Hoard  of  Kducation,  in  their  rules  upon 
school  building,  do  not  say  anything  as  to  the  need  for  such  divisions, 


451.  URINALS  AND  DRINKING  FOUNTAINS  IN  A  SCHOOL  IN  BOSTON,  U.S.A. 

though  on  grounds  other  than  sanitary  there  is  much  to  be  said   for 
their  provision. 
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The  urinals  in  country  schools  are  commonly  the  most  unsatis- 
factory feature  of  the  place  ;  in  many  parts  water  in  sufficient  quantities 
for  really  effective  flushing  is  hard  to  get,  and  reliance  has  to  be  placed 
upon  collected  rain  water,  a  supply  that  is  naturally  most  likely  to  fail 
when  most  required.  A  more  or  less  satisfactory  result  can  be  obtained 
by  the  use  of  a  galvanised  iron  trough,  with  a  fall  towards  a  large  tank 
or  box  of  dry  earth  ;  this  trough  will  require  cleaning  with  disinfectants 
at  tolerably  frequent  intervals. 

It  should  be  borne  in  mind  that  the  urinal  is  the  really  important 
part  of  the  boys'  offices.  The  closets,  it  will  often  be  found,  will  not  be 
used  perhaps  once  a  week,  so  that,  while  the  number  of  these  is  not  a 
matter  of  very  great  importance,  there  should  be  an  ample  supply  of 
urinal  accommodation,  so  arranged  with  an  ingress  at  one  end  and  an 
exit  at  the  other  to  avoid  crowding,  as  it  generally  happens  that  there 
arc  large  numbers  requiring  to  use  it  at  one  time. 
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BOARD   OF   EDUCATION,    WHITEHALL. 

THE     BUILDING     REGULATIONS: 

BEING     PRINCIPLES     TO     UK     DISSERVED     IN 

PLANNING    AND    FITTING    UP    XE\V     BUILDINGS 

FOR 

PUBLIC     ELEMENTARY    SCHOOLS, 

TOGETHER  WITH   RULES  AS  TO  CONSTRUCTION, 
AND    CERTAIN     REOUIREMENTS    AS    TO    PLANS. 


I'RKFATORV    NoTK. 

(l.)  AVii1  Buildings. — The  chief  aim  of  these  Regulations  is  to  secure  that 
buildings  newly  erected  for  use  as  Public  Klementary  Schools  shall  be  satisfactory 
for  their  special  purpose. 

Part  I.  relates  to  the  particular  questions  which  arise  in  designing  a  school  as 
a  place  of  instruction,  and  to  the  principles  on  which  a  building  should  be  arranged 
and  fitted  in  order  to  secure  conditions  favourable  to  effective  teaching. 

Part  II.  relates  to  the  construction  of  the  fabric,  to  the  sanitary  and  other 
hygienic  conditions,  and  to  the  safety  of  the  scholars  in  case  of  fire  or  panic. 

Part  III.  relates  to  the  submission  of  plans  in  proper  form  for  consideration 
by  the  Board  of  Education. 


Part  I.  sets  forth  principles  which  embody  the  result  of  the  experience 
of  the  Board  of  Education.  These  are  intended  to  assist  Local  Education 
Authorities,  School  Managers,  and  their  Architects,  in  providing  schools  which 
shall  be  compact,  properly  sub-divided  for  class  teaching,  conveniently  arranged 
for  effective  supervision  by  the  Head  Teacher  and  for  the  movement  of  the 
children  from  the  entrance  to  the  class-rooms  or  from  one  class-room  to  another, 
and,  as  regards  the  several  rooms,  properly  fitted  for  the  instruction  to  be  given 
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in  those  rooms.  These  sections  have  been  framed  with  a  view  to  the  combina- 
tion of  economy  with  efficiency. 

Part  I.  is  not  meant  to  restrict  liberty  of  treatment  so  far  as  that  is  consistent 
with  the  observance  of  the  Rules  in  Part  II.  If  therefore  a  Local  Education 
Authority,  or  any  other  body  of  school  promoters,  desires  to  arrange  a  School  on 
lines  which  are  not  entirely  in  accordance  with  the  principles  of  school  planning 
as  set  out  in  Part  I.,  the  Board  will  be  prepared  to  consider  other  arrangements 
of  the  various  parts  of  the  building,  provided  there  is  good  reason  to  suppose 
that  an  efficient  building  for  teaching  purposes  will  thereby  be  forthcoming. 

The  Rules  of  Part  II.  deal  with  the  extent  of  the  site,  with  the  solidity  of 
the  fabric,  with  the  lighting,  warming,  drainage,  ventilation,  cloak-rooms  and 
sanitary  arrangements,  and  with  the  adequacy  of  the  entrances  and  staircases  in 
view  of  the  use  of  the  building  by  a  large  number  of  children.  These  matters 
have  an  important  bearing  on  the  health  and  safety  of  the  scholars,  and  unless 
there  ;irc  circumstances  of  an  exceptional  nature  no  newly  erected  building 
which  does  not  conform  with  the  Rules  of  Part  II.  will  be  recognised  for  use 
as  a  Public  Klementary  School. 

<  2.)  Existing  Buildings. — These  Regulations  do  not  constitute  a  standard  by 
which  existing  premises  can  be  judged  ;  and  the}'  are  plainly  unsuitable  for  any 
rigid  application  to  proposals  for  enlarging  or  otherwise  improving  existing 
buildings.  Such  cases  must  be  dealt  with  individually  as  they  arise,  having 
reasonable  regard  to  the  principles  set  forth  in  these  Regulations. 

3.)  Loans.  —  A  Circular  issued  by  the  Local  Government  Board  on  Loans 
in  re>pect  of  Public  Klemcntary  Schools  is  printed  as  an  Appendix  to  these 
Regulations. 

RnllKKT    L.    MOKANT, 

~t /i  July  1905. 
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PRINCIPLES    TO    BE    OBSKRVKD    IN    PLANNING   AND    KITTING 
NEW    BL'ILDINGS    FOR    PUBLIC    KLKMKNTARV   SCHOOLS. 


Sect i(  >n    I . — G K N  K R.\ I.. 

Before  an  architect  is  instructed  to  prepare  plans  for  a  new  building  for  use 
as  a  Public  Elementary  School,  careful  consideration  should  have  been  given  to 
various  |xiints  which  have  an  important  bearing  on  the  character  of  the  building 
which  is  required  in  the  particular  case. 

The  principal  factors  to  be  considered  are  the  respective  numbers  of  boys 
and  girls  for  whom  it  has  been  determined  that  provision  is  necessary.  The 
distribution  of  these  scholars  in  respect  of  age  is  also  very  important  in  its  bearing 
on  organisation,  and  consequently  on  planning;  the  type  of  building  required 
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will  probably  depend  to  some  extent  on  the  manner  in  which  the  Local  Educa- 
tion  Authority  have  exercised  their  discretion  as  to  the  exclusion  of  children  who 
are  under  five  years  of  age  ;  and  the  nature  of  the  accommodation  required  in  the 
upper  departments  of  ordinary  Public  Elementary  Schools  will  be  affected  if 
Higher  Elementary  Schools  are  provided  in  the  locality. 

It  must  be  remembered  that  a  Head  Teacher  can  seldom  undertake  effectively 
the  responsibility  for  more  than  four  to  five  hundred  scholars,  including  the  super- 
vision of  the  teaching  staff  required  for  that  number.  This,  therefore,  is  the 
greatest  number  of  scholars  for  whom  provision  can  wisely  be  made  in  one  and 
the  same  department,  remembering  that  each  department  must  have  its  own 
Head  Teacher,  who  is  responsible  for  the  general  control  and  supervision  of  the 
instruction  and  discipline  of  that  department  (Article  8  of  the  Code). 

The  number  of  departments  on  any  one  site  will  depend  upon  the  total 
number  of  scholars  for  whom  provision  is  required,  but  it  will  be  very  seldom 
that  more  than  three  departments  (or  four,  if  one  of  them  is  for  boys  and  girls 
of  seven  to  nine  or  ten  years  of  age)  could  properly  occupy  parts  of  one  and  the 
same  building.  When  a  school  comprising  departments  for  boys,  girls,  and 
infants  is  attended  by  all  the  children  of  the  area  for  which  it  is  available,  it  is 
not  unusual  to  find  that  the  average  attendance  in  each  department  is  much  the 
same;  and  this  fact  will  be  a  guide  in  planning  a  building  for  these  conditions. 
But  it  is  desirable  to  have  a  certain  margin  of  places  in  the  Infants'  Department 
in  order  to  meet  the  greater  variability  of  the  attendance  at  different  seasons. 

All  these  considerations  should  be  kept  in  mind  in  deciding  how  many 
places  should  be  provided  in  the  several  departments  of  a  large  school.  Hut  in 
every  case  the  local  circumstances  must  be  carefully  considered,  and  if  children 
under  five  years  of  age  are  excluded,  or  if  many  of  those  who  reach  the  age  of 
twelve  years  are  transferred  to  schools  of  a  higher  grade,  or  if  other  special 
circumstances  exist,  the  proportions  above  suggested  must  be  considerably 
modified. 

The  number  and  circumstances  of  the  scholars  who  will  attend  in  each 
department  (if  more  than  one  be  contemplated),  and  the  number  and  qualifica- 
tions of  the  teaching  staff  to  be  employed  in  each,  will  determine  approximately 
the  grouping  of  the  scholars  for  teaching,  the  number  of  rooms  which  should  be 
provided  in  the  building,  and  the  number  of  places  in  the  several  rooms.  'I  he 
rooms  must  be  grouped  compactly  and  conveniently  so  as  to  secure  proper 
organisation  and  supervision;  every  building  intended  for  use  as  a  Public 
Elementary  School  must  be  planned  so  that  the  children  who  will  attend  can  be 
seated  in  the  best  manner  for  being  taught.  It  is  important  to  remember  that 
the  number  of  places  provided  in  any  room  depends  not  merely  on  its  area,  but 
also  on  the  lighting,  the  shape  of  the  room  (especially  in  relation  to  the  kind  of 
desk  proposed),  and  the  position  of  the  doors  and  fireplaces,  which  should  be 
arranged  so  as  to  allow  the  whole  of  one  side  of  any  room  to  be  left  free  for  the 
groups  of  desks. 

For  large  departments  containing  from  350  to  500  places  the  most  suitable 
plan  is  that  of  a  central  hall  with  the  class-rooms  grouped  round  it.  As  a  rule 
.such  a  department  would  require  from  seven  to  ten  class-rooms.  Smaller  depart- 


486  APPENDIX   A. 

ments  may  be  planned  conveniently  with  the  class-rooms  opening  from  a  corridor, 
and  a  similar  plan  may  be  adopted  even  for  larger  departments.  For  small 
schools  a  school-room  with  one  or  more  class-rooms  will  be  sufficient.  There 
should  always  be  at  least  one  class-room,  except  in  special  cases. 

Where  the  site  is  sufficiently  large,  open,  and  fairly  level,  the  most 
economical  plan  is  that  in  which  all  the  rooms  are  on  the  ground  floor,  and  this 
arrangement  is  preferable  on  educational  grounds.  It  is  desirable  that  a  building 
for  use  as  a  Public  Klementary  School  should  be  on  not  more  than  two  floors. 
A  building  on  three  floors  is  open  to  many  objections,  though  it  maybe  necessary 
in  special  circumstances,  as,  for  example,  on  a  site  where  land  is  very  costly,  or 
where  it  is  otherwise  impossible  to  get  adequate  area  for  playgrounds. 

Section  2. — CENTRAL  HALLS. 

When  there  is  a  central  hall  it  should  have  a  floor  space  of  not  more  than 
4  sq.  ft.  for  each  scholar  for  whom  the  school  is  recognised  ;  about  3^  sq.  ft. 
for  each  scholar  will  be  sufficient.  The  hall  must  be  fully  lighted,  warmed,  and 
ventilated. 

(ii.)  .\  single  central  hall  may  be  provided  for  the  joint  use,  at  separate 
times,  of  two  departments,  provided  that  it  is  so  placed  as  to  be  readily  acces- 
sible from  the  class-rooms  of  each  department. 

(/>.')  \Vhere  outdoor  space  is  not  available,  physical  training  should  be  given 
in  the  central  hall  (or  corridor .  This  purpose  should  be  taken  into  considera- 
tion at  the  time  when  the  building  is  planned.  Since  fixed  gymnastic  apparatus 
is  unsuitable  for  children  under  fourteen  years  of  age,  a  separate  gymnasium  is 
not  required,  and  cannot  be  approved. 

Section   3. — CORRIDORS. 

Large  >chools  not  built  with  a  central  hall  must  be  provided  with  a  wide 
corridor  giving  access  to  the  rooms  ;  and  two  or  three  of  the  rooms  ought  to  be 
divided  from  one  another  by  movable  partitions  only,  so  that  on  occasions  one 
large  room  mav  be  available. 

A  corridor  should  be  fully  and  directly  lighted  and  ventilated,  and  from  8  to 
12  ft.  \vidc,  according  to  the  sixe  of  the  school. 

Section  4. — SCHOOL-ROOMS. 

\Vherc  a  school-room  is  the  principal  room  in  a  school  which  has  neither 
central  hall  nor  corridor  it  should  never  be  designed  for  more  than  ioo  children, 
and  a  room  of  even  smaller  sixe  is  desirable.  The  width  should  vary  according 
to  the  kind  and  arrangement  of  the  desks  (Section  6). 

No  school-room  lighted  from  one  side  only  can  be  approved.  The  gable 
ends  should  be  fully  utilised  for  windows,  and  there  should  be  no  superfluous 
windows  opposite  the  teacher. 

When  a  school  consists  of  a  single  room,  that  room  should  not  contain  more 
than  600  sq.  ft.  of  floor  space. 
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Section  5. — CLASS-ROOMS. 

The  number  of  class-rooms  should  be  sufficient  for  the  size  and  circum- 
stances of  the  school. 

(a.)  The  class-rooms  should  not  be  passage-rooms  from  one  part  of  the 
building  to  another,  nor  from  the  school-rooms  to  the  playground  or  yard.  Both 
school-rooms  and  class-rooms  must  have  independent  entrances.  The  rooms 
should  be  arranged  so  that  each  can  be  easily  cleared  without  disturbing  the 
work  proceeding  in  any  other  room. 

(£.)  A  class-room  should  not  be  planned  to  accommodate  more  than  from 
50  to  60  children  ;  but  in  special  cases  somewhat  larger  rooms  may  be  approved. 
In  the  absence  of  supplementary  light  the  measurement  from  the  window-wall 
in  a  room  14  ft.  high  should  not  exceed  24  ft.  8  in.  Except  in  very  small 
schools  class-rooms  should  not  be  planned  for  less  than  twenty-four  scholars. 

(c.)  The  proportions  of  class-rooms  should  vary  with  the  kind  and  arrange- 
ment of  the  desks  ;  but  a  long  and  narrow  room  should  always  be  avoided,  and 
a  room  approximating  to  a  square  is  most  satisfactory. 

Section  6. — DESKS. 

Seats  and  desks  should  be  provided  for  all  the  children,  graduated  according 
to  their  ages,  and  placed  at  right  angles  to  the  window-wall.  (.SVr  a/so  Section 
4  and  Rule  6,  Part  II.)  The  seats  should  be  fitted  with  backs. 

An  allowance  of  18  in.  per  scholar  at  each  desk  and  seat  will  suffice  (except 
in  the  case  of  the  dual  desk),  and  the  length  of  each  group  should  therefore  be 
some  multiple  of  18  in.,  with  gangways  of  18  in.  between  the  groups  and  at  the 
walls.  In  the  case  of  the  dual  desk  the  usual  length  is  3  ft.  4  in.,  and  the  gang- 
ways i  ft.  4  in. 

(tf.)  In  an  ordinary  class-room  five  rows  of  long  desks  or  six  rows  of  dual 
desks  are  best ;  but  in  a  school-room  or  room  providing  for  more  than  sixty 
children,  there  should  not  be  more  than  four  rows  of  long  desks  or  five  rows  of 
dual  desks. 

If  a  school-room  is  18  ft.  wide,  three  rows  of  long  desks  or  four  of  dual  desks 
may  be  used  ;  if  the  width  is  22  ft.,  the  rows  may  be  four  and  five  respectively. 

Long  desks  should  be  so  arranged  that  the  teacher  can  pass  between  the 
rows.  Where  dual  desks  are  used  this  is  not  necessary,  as  the  gangways  give 
sufficient  access  ;  but  the  teacher  should  be  able  to  pass  behind  the  back  row. 

(£.)  The  desks  should  be  very  slightly  inclined.  An  angle  of  i  5  is  sufficient. 
The  objection  to  the  flat  desk  is  that  it  has  a  tendency  to  make  the  children  stoop. 
A  raised  ledge  in  front  of  a  desk  interferes  with  the  arm  in  writing.  The  edge  of 
the  desk  when  used  for  writing  should  be  vertically  over  the  edge  of  the  seat. 

(<-.)  Single  desks  are  not  necessary  in  an  ordinary  Public  Elementary  School. 

Section   7. — ACCOMMODATION. 

The  accommodation  of  the  school,  i.e.,  the  number  of  places  for  which  the 
school  is  finally  recognised,  will  depend  in  part  on  the  arrangement  of  the  desks, 
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which  must  be  approved  by  the  Board.  (See  Section  6,  Part  I.  of  these  Regula- 
tions and  Article  17  (r)  of  the  Code.) 

No  central  hall  or  corridor,  and  no  class-room  for  cookery,  laundry,  handi- 
craft, drawing,  or  science,  will  be  counted  towards  the  accommodation. 

When  the  building  to  be  erected  is  for  the  use  of  older  scholars  the  plans  of 
the  school-room  (if  any)  and  class-rooms  must  show  an  average  of  not  less  than 
10  sq.  ft.  of  floor  space  for  each  place  proposed  to  be  provided. 

Section  8.— INFANTS'  SCHOOLS. 

Infants  should  not,  except  in  very  small  schools,  be  taught  in  the  same 
room  with  older  children,  as  the  methods  of  instruction  suitable  for  infants 
necessarily  disturb  the  discipline  and  instruction  of  the  other  scholars.  Access 
to  the  infants'  room  should  never  be  through  the  older  children's  school-room. 

(</.)  It  is  desirable  that  the  partition  between  an  infants'  room  and  any 
other  school-room  or  class-room  should  be  impervious  to  sound,  and  there  should 
be  no  habitual  means  of  direct  communication  other  than  an  ordinary  door. 

(/>.)  An  Infants'  School  and  playground  should  always  be  on  the  ground 
floor. 

(f.)  No  infants'  class-room  should  accommodate,  as  a  rule,  more  than  sixty 
infants. 

it/.')  A  space  in  which  the  children  can  march  and  exercise  should  be  pro- 
vided. A  corridor  intended  for  this  purpose  should  not  be  less  than  12  ft.  wide. 

(t1.)  The  babies'  room  should  always  have  an  open  fire,  and  should  be 
maintained  at  a  temperature  of  not  less  than  60'. 

(f.}  In  Infants'  Schools  an  allowance  of  16  in.  per  child  at  long  desks  will  be 
sufficient.  Dual  desks  should  be  3  ft.  long. 

(g.j  The  accommodation  of  the  school,  i.e.,  the  number  of  places  for  which 
the  school  is  finally  recognised,  will  depend  in  part  on  the  arrangement  of  the 
desks  which  must  be  approved  by  the  Hoard.  (.S"<v  Section  6  and  Article  17  (c) 
i  if  the  Code.; 

No  central  hall  or  corridor  \\ill  be  counted  towards  the  accommodation. 

When  the  building  to  be  erected  is  wholly  for  the  use  of  infants  the  plans  of 
the  school-room  (if  any)  and  class-rooms  must  show  an  average  of  not  less  than 
9  sq.  ft.  for  each  place  proposed  to  be  provided. 

//v  Where  an  infants'  class-room  is  attached  to  a  school  for  older  children, 
and  there  is  no  corridor  or  hall  available,  it  is  desirable  that  the  class- room  should 
have  a  larger  floor  space  than  9  sq.  ft.  \xr  child,  and  that  provision  should  be 
made  of  sufficient  space,  free  of  desks,  for  exercise.  This  space  should  extend 
across  the  room,  and  be  not  less  than  12  ft.  wide. 

Section  9. —  ROOMS   FOR   C'OOKKKV,   HANDICRAFT,  &C. 

As  a  rule  a  single  room  for  cookery,  or  laundry  work,  or  handicraft,  or 
science,  or  drawing,  will  serve  for  more  than  one  school  if  provided  as  a  centre  in 
a  convenient  position.  Every  such  centre  should  have  its  own  lavatory  and 
cloak-room. 
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Large  schools,  or  schools  of  an  exceptional  type,  may  sometimes  require 
special  rooms  for  their  exclusive  use. 

(«.)  Cookery  Centres. — A  cookery  centre  should  be  capable  of  accommo- 
dating 12  to  1 8  at  practice  or  36  to  54  at  demonstration  at  any  one  time.  The 
larger  size  will  require  750  superficial  ft.  and  10,500  cub.  ft.  Provision  for 
instruction  in  scullery  work  is  necessary. 

The  sink  should  be  placed  in  full  view  of  the  teacher  and  children,  and 
should  be  fitted  with  a  cold  water  supply  and  a  waste-pipe. 

There  should  also  be  a  gallery  or  raised  platform,  with  desks  to  accommo- 
date 36  to  54  children,  according  to  the  size  of  the  room. 

The  floor  space  for  practical  work  should  afford  about  20  sq.  ft.  for  each 
scholar,  and  should  not  be  encumbered  with  desks,  cupboards,  or  stoves. 

In  cookery-rooms  the  ventilation  needs  social  arrangements.  Where  a 
gas-stove  is  used  it  may  be  necessary  to  have  a  pipe  fixed  to  carry  off  noxious 
fumes.  The  temperature  should  not  be  allowed  to  rise  above  70  . 

The  apparatus  for  lessons  in  cookery  should  include  such  stoves  and  other 
appliances  as  are  usually  found  in  the  homes  of  the  children. 

(6.)  Laundry  Centres. — A  laundry  centre  should  be  of  simple  construction, 
and  entirely  apart  from  the  ordinary  school  buildings. 

The  proper  size  for  a  laundry  is  about  750  sq.  ft. 
or  raised  platform  with  desks  for  forty-two  children. 

Laundry  tables  should  be  large  enough  to  allow 
each  child  when  ironing. 

The  ventilation  of  rooms  for  laundry  work   needs  special  arrangement 
the  removal  of  steam. 

(c.)  Handicraft. —  In  its  plan,  arrangements,  construction,  lighting,  and 
ventilation,  a  room  for  teaching  handicraft  should  be  modelled  on  a  workshop 
rather  than  on  a  school.  The  construction  should  accordingly  be  simple.  The 
roof  may  be  either  of  lean-to  or  other  ordinary  form,  according  to  circumstances. 
Its  height  at  the  windows  in  front  of  the  benches  need  not  be  more  than  10  ft. 
The  light  must  be  ample.  The  temperature  should  not  be  so  high  as  in  an 
ordinary  class-room.  A  flat  ceiling  is  not.  as  a  rule,  necessary.  Ample  venti- 
lation should  be  provided  by  inlets  at  a  height  of  5  ft.  from  the  floor,  and  by 
outlets  at  the  highest  point.  A  room  for  twenty  scholars  should  have  a  floor 
space  of  about  700  sq.  ft. 

(</.)  Science-room. — With  the  sanction  of  the  Hoard  a  room  for  elementary 
practical  work  in  science  may  be  provided  for  the  use  of  one  large  or  several 
contributory  schools.  Such  a  science-room,  if  approved,  should  not,  as  a  rule, 
contain  more  than  600  sq.  ft.  of  floor  space.  It  should  be  suitably  fitted  for  the 
instruction  to  be  given  in  it,  and,  where  necessary,  a  fume  closet  may  be  provided. 

In  addition  to  a  science-room,  one  of  the  ordinary  class-rooms  may  be  fitted 
with  a  simple  and  suitably  fitted  demonstration  table.  Hut  a  special  lecture- 
room  is  not  necessary  in  an  ordinary  Public  Elementary  School. 

(e,~)  Drawing  Class-rooms. — A  drawing  class-room  can  be  sanctioned  only 
if  it  is  likely  to  be  used  for  a  reasonable  time  every  week  by  the  scholars  from 
one  large  or  several  contributory  schools.  A  suitable  size  for  such  a  room  is  600 


It  should  have  a  gallery 
it   least   3  ft.  of  space  for 

for 
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sq.  ft.  of  floor  space.     Light  should  be  admitted  at  a  suitable  height  and  angle 
from  the  north,  north-east,  or  east. 


Section  10. — HK;HER  ELEMENTARY  SCHOOLS. 

A  Higher  Elementary  School  should  in  general  be  planned  in  accordance 
with  the  principles  applicable  to  an  ordinary  Public  Elementary  School,  but  it  is 
important  that  the  curriculum  of  the  school  should  have  been  determined,  and 
that  it  should  have  been  generally  approved  by  the  Board,  before  an  architect  is 
instructed.  Attention  is  directed  to  the  following  points  of  importance  : — 

(i.)  For  a  Higher  Elementary  School  accommodating  from  300  to  350 
scholars,  8  to  10  class-rooms  will  generally  be  required,  since  every  class  should 
have  its  own  class-room.  No  class-room  should  accommodate  more  than  forty 
scholars. 

(it.)  The  class-rooms  may  be  furnished  with  single  or  dual  desks  as  may 
Ix:  desired.  If  single  desks  are  adopted,  a  class-room  should  have  an  area  of 
about  15  sq.  ft.  i>cr  scholar.  Class-rooms  fitted  with  dual  desks  need  not  be  so 
large,  but  a  minimum  of  about  12  sq.  ft.  per  scholar  will  be  requisite. 

(2.)  There  must  be  available  for  use  by  the  scholars  of  a  Higher  Elementary 
School  sjjecial  rooms  of  suitable  size  and  proper  equipment,  if  any  such  are 
required  for  giving  the  instruction  which  is  provided  in  the  approved  curriculum. 
If  s|>ccial  rooms  arc  otherwise  available,  they  need  not  be  provided  in  the 
building  of  the  Higher  Elementary  School;  but  if  special  instruction  is  to  be 
given  cl>ewhcrc  than  in  the  building  occupied  by  the  Higher  Elementary  School, 
full  information  must  be  furnished,  when  the  plans  are  submitted,  showing  that 
the  needs  of  the  scholars  will  be  properly  met. 

i'ii.)  If  cookery,  laundry  work,  or  handicraft  is  to  be  taught  in  the  school 
building,  the  room  in  which  each  is  to  be  taught  should  be  provided  in  accord- 
ance with  Section  <j. 

(/'.I  If  advanced  drawing  is  taught  in  the  school  a  drawing  class-room  is 
desirable.  It  should  provide  30  sq.  ft.  of  floor  space  for  each  scholar  who  will 
be  taught  in  it  at  any  one  time.  If  the  school  has  a  suitably  lighted  central  hall, 
that  would  answer  for  a  drawing  class-room,  but  no  class  other  than  a  drawing 
class  should  be  taught  in  a  central  hall. 


(<•. )  (i.)  A  laboratory,  if  included  in  the  building,  should  afford  30  sq.  ft.  of 
floor  space  for  each  scholar  who  will  be  instructed  in  it  at  any  one  time. 

(ii.)  A  laboratory  must  have  suitable  tables.  These  should  be  well  lighted, 
and  should  be  fitted  as  required  for  the  experimental  work  included  in  the 
approved  curriculum.  If  chemistry  is  taught,  the  laboratory  should  have  sinks, 
cupboards,  and  the  necessary  fume  closets. 

(d.)  (i.)  If  there  is  a  separate  lecture-room  it  should  be  fitted  with  a  suitably 
furnished  demonstration  table.  If  chemistry  is  to  be  taught,  the  lecture-room,  if 
any,  should  have  a  fume  closet. 
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(ii.)  If  chemistry  or  physics  is  taught  and  there  is  no  separate  lecture-room, 
one  or  more  of  the  class-rooms  may  have  a  suitable  demonstration  table,  and  a 
fume  closet  if  chemistry  be  taught. 

(iii.)  A  small  preparation  room  may  be  provided  near  the  lecture-room,  or 
other  room  used  for  the  purpose,  in  schools  where  science  is  taught. 

Section   n. — TEACHKRS'  ROOMS. 

In  large  schools  there  should  be  provided  for  the  use  of  the  teachers  a 
small  room  or  rooms  with  suitable  lavatory  accommodation.  A  store-r<x>m  for 
books  and  other  school  material  should  adjoin  the  Teachers'  room. 

Section  12. — TEACHER'S  HOUSE. 

The  residence  (if  any  be  provided)  for  the  Master  or  Mistress  should  contain 
a  parlour,  a  kitchen,  a  scullery,  and  three  bedrooms  ;  and  the  smallest  dimen- 
sions which  the  Board  can  approve  are— 

For  the  parlour       -        -     14  ft.  by  12  ft. 'I     of    /'  q  ft.  i  • 

,,  | .    ,  ,    ,          ..  r      m  height  to  wall-plate. 

For  the  kitchen  12  ft.  by  12  ft.  I  super-)  y  ft.  ) 

For  one  of  the  bedrooms       14  ft.  by  12  ft.  I  ficial  \  8  ft.  if  ceiled  at  wall-plate ;  or  7  ft. 
For  two  other  bedrooms       12  ft.  by    8  ft.  J  area.  I     to  wall-plate,  and  9  ft.  to  ceiling. 

(rt.)  The  residence  must  be  so  planned  that  no  room  is  a  passage  room, 
and  that  the  chimneys  are  not  all  on  the  external  walls. 

(&.)  There  must  be  no  internal  communication  between  the  residence  and 
the  school. 

(f.)  Windows  should  be  carried  up  as  nearly  to  the  ceiling  as  practicable. 

(d.)  There  must  be  a  separate  and  distinct  yard,  with  offices. 

(e.}  No  dwelling-house  should  be  built  as  part  of  the  schoolhouse. 

PART   II. 

RULES  AS  TO  THE  HYGIENIC  AND  SANITARY  CONDITIONS 
OE  THE  PREMISES,  THE  CONSTRUCTION  OE  THE  FABRIC, 
AND  THE  SAFETY  OF  THE  SCHOLARS  IN  CASES  OF 
EMERGENCY. 


Rule   I. — SITES    AM)    PLAVCKOL'XDS. 

In  planning  a  school  care  must  be  taken  to  secure  that  there  shall  be  an 
open  airy  playground  proportioned  to  the  size  and  needs  of  the  school,  and  the 
site  should,  if  possible,  have  a  building  frontage  suitable  to  its  area.  A  site  open 
to  the  sun  is  especially  valuable  for  the  children,  and  important  in  its  effects 
on  ventilation  and  health.  The  minimum  size  of  site  is,  in  the  absence  of 
exceptional  circumstances,  a  quarter  of  an  acre  for  every  250  children,  irrespec- 
tive of  the  space  required  for  a  teacher's  or  caretaker's  house,  or  for  a  cookery 
or  other  centre.  If  the  school  is  of  more  than  one  story,  this  area  may  be 
proportionately  reduced  ;  but  a  minimum  unbuilt  on  or  open  space  of  30  sq.  ft. 
per  child  should  be  preserved. 
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(a.)  Except  in  the  case  of  very  small  schools,  playgrounds  should  be 
separate  for  boys  and  girls,  and  should,  where  practicable,  have  separate  entrances 
from  the  road  or  street. 

(£.)  All  playgrounds  should  be  fairly  square,  properly  levelled,  drained,  and 
enclosed.  A  portion  should  be  covered,  having  one  side  against  the  boundary 
wall.  A  covered-way  should  never  connect  the  offices  with  the  main  building ; 
buttresses,  corners,  and  recesses  should  be  avoided. 

(f.)  An  Infants'  School  should  have  its  playground  on  the  same  level  as  the 
school,  and  a  sunny  aspect  is  of  special  importance. 


Rule  2.— WALLS,  FLOORS,  AND  ROOFS. 

The  walls  of  every  room  used  for  teaching,  if  ceiled  at  the  level  of  the 
wall-plate,  must  be  at  least  12  ft.  high  from  the  level  of  the  floor  to  the  ceiling ; 
if  the  area  of  the  room  exceed  360  sq.  ft.,  the  height  must  be  not  less  than 
13  ft.,  and  if  it  exceed  600  sq.  ft.,  then  the  height  must  be  at  least  14  ft. 

(a.)  The  walls  of  every  room  used  for  teaching,  if  ceiled  to  the  rafters  and 
collar  beam,  must  be  at  least  1 1  ft.  high  from  the  floor  to  the  wall-plate,  and  at 
least  14  ft.  to  the  ceiling  across  the  collar  beam. 

(i>.)  Great  care  should  be  taken  to  render  the  roofs  impervious  to  cold 
and  heat. 

<\)  Roofs  open  to  the  apex  are  very  undesirable.  They  can  be  permitted 
only  where  the  roofs  are  specially  impervious  to  heat  and  cold,  and  where  apex 
ventilation  is  provided.  Iron  tic-rods  are  least  unsightly  when  placed  hori- 
zontally. 

t/.  In  the  case  of  a  school  of  more  than  one  story  especial  care  must  be 
taken  to  render  the  floors  as  far  as  possible  sound-proof. 

(<•.,  The  whole  of  the  external  walls  of  the  school  and  residence  (if  any) 
should  be  solid.  If  of  brick,  the  thickness  must  be  at  least  one  brick  and  a  half; 
and  if  of  stone,  at  least  2O  in.;  where  hollow  walls  are  proposed,  the  external 
wall  must  be  9  in.  thick,  with  a  4^ -in.  lining  and  a  2-in.  cavity. 

/  The  Hoard  arc  only  prepared  to  sanction  the  erection  of  schools  of  a 
lighter  construction,  t:g.,  in  iron  and  wood,  or  other  suitable  material,  in  very 
special  circumstances,  as  for  example  in  collier}'  districts  where,  owing  to  mining 
operations,  there  is  no  site  available  upon  which  a  building  of  the  ordinary  solid 
tyj)e  can  be  safely  erected  ;  or  where  the  population  is  not  of  a  stationary 
character,  as,  for  example,  during  the  progress  of  a  large  piece  of  engineering 
work,  or  in  the  neighbourhood  of  a  mine  likely  to  be  soon  worked  out,  or  where 
temporary  accommodation  is  required  during  the  building  of  a  new  school,  or 
the  reconstruction  of  an  old  one. 

Where  such  buildings  are  proposed  special  care  must  be  taken  to  ensure  the 
comfort  of  the  children  with  regard  to  warmth  and  ventilation. 

(g.')  All  walls,  not  excepting  fence  walls,  should  have  a  damp-proof  course 
just  above  the  ground  line. 

(//.)  The  vegetable  soil  within  the  area  of  the  building  should  be  removed, 
the  whole  space  covered  by  a  layer  of  concrete  not  less  than  6  in.  thick,  and  air- 
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bricks  inserted  in  opposite  walls  to  ensure  a  through  current  of  air  under  floors 
for  ventilation  to  joists. 

(*'.)  Timber  should  be  protected  from  the  mortar  and  cement  by  asphalt  or  tar. 

Rule  3. — ENTRANCES. 

Entrances  should  be  separate  for  each  department  and  each  sex.  In  large 
schools  more  than  one  entrance  to  each  department  is  desirable.  (See  also 
Rule  4.)  Entrance  doors  should  open  outwards  as  well  as  inwards.  A  porch 
should  be  external  to  the  school-room.  An  external  door,  having  outside  steps, 
requires  a  landing  between  the  door  and  the  threshold. 

Rule  4.— STAIRCASKS. 

There  must  be  separate  staircases  for  boys  and  girls,  and  each  department 
should  have  its  own  staircases. 

Every  staircase  must  be  fireproof,  and  external  to  the  halls,  corridors, 
or  rooms.  Triangular  steps  or  "winders"  must  not  be  used.  Each  step  should 
be  about  13  in.  broad,  and  not  more  than  5^  to  6  in.  high.  The  flights  should 
be  short,  and  the  landings  unbroken  by  steps.  The  number  of  staircases  must 
be  sufficient  not  only  for  daily  use,  but  also  for  rapid  exit  in  case  of  fire  or  panic. 
For  any  upper  floor  accommodating  more  than  250  a  second  staircase  is  essential. 

Rule  5. — CLOAK-ROOMS  AND  LAYATOKIKS. 

Cloak-rooms  should  not  be  passages,  and  should  be  external  to  the 
school-rooms  and  class-rooms.  Cloak-rooms  should  be  amply  lighted  from  the 
end,  and  should  not  be  placed  against  the  gable  wall,  which  should  be  fully 
utilised  for  windows  giving  light  to  the  rooms  used  for  teaching.  (See  Section  4, 
Part  I.)  There  should  be  separate  ingress  and  egress  so  that  the  children  can 
enter  and  leave  the  cloak-room  without  confusion  or  crowding.  There  should  be 
gangways  at  least  4  ft.  wide  between  the  hanging  rails.  Hat  pegs  should  be 
12  in.  apart,  numbered,  and  of  two  tiers.  The  lineal  hanging  space  necessary 
to  provide  a  separate  peg  for  each  child  is  thus  6  in.  The  hat  pegs  should  not 
be  directly  one  above  the  other. 

Thorough  ventilation  and  disconnection  are  essential,  so  that  smells  are  not 
carried  into  the  school.  Ample  space  is  needed  immediately  outside  a  cloak- 
room. 

Lavatory  basins  are  needed  (see  Rule  9  (^)j.  Girls'  Schools  require  a 
larger  number  than  boys'  or  infants'. 

A  lock-up  slop-sink,  water-tap,  and  cupboard  are  desirable  for  the  caretaker. 

Rule  6. — LIGHTING 

Every  part  and  corner  of  a  school  should  be  well  lighted.  The  light 
should,  as  far  as  possible,  and  especially  in  class-rooms,  be  admitted  from  the 
left  side  of  the  scholars.  This  rule  will  be  found  greatly  to  influence  the 
planning.  {See  Rules  6  {b)  and  7  (a)  and  Section  4,  Part  I.)  All  other  windows 
in  class-rooms  should  be  regarded  as  supplementary  or  for  ventilation.  Where 
left  light  is  impossible,  right  light  is  next  best.  Windows  full  in  the  eyes  of 
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scholars  cannot  be  approved.  Unless  the  top  of  the  windows  be  more  than  14  ft. 
above  the  floor  the  plan  should  show  no  space  more  than  24  ft.  from  the  window- 
wall  in  any  room  used  for  teaching.  (See  Section  5  (£),  Part  I.) 

(a.}  Windows  should  never  be  provided  for  the  sake  merely  of  external 
effect.  All  kinds  of  glazing  which  diminish  the  light  and  are  troublesome  to 
keep  clean  and  in  repair  must  be  avoided.  A  large  portion  of  each  window 
should  be  made  to  open  for  ventilation  and  for  cleaning. 

(£.)  The  sills  of  the  main  lighting  windows  should  be  placed  not  more  than 
4  ft.  above  the  floor ;  the  tops  of  the  windows  should,  as  a  rule,  reach  nearly  to 
the  ceiling ;  the  upper  portion  should  be  made  to  swing.  The  ordinary  rules 
respecting  hospitals  should  here  be  remembered.  Large  spaces  between  the 
window-heads  and  ceiling  are  productive  of  foul  rooms. 

(r.)  Skylights  are  objectionable.  They  cannot  be  approved  in  school-rooms 
or  class-rooms.  They  will  only  be  allowed  in  central  halls  having  ridge  or 
apex  ventilation. 

ft/.)  The  colouring  of  the  walls  and  ceilings  and  of  all  fittings  in  the  rooms 
should  be  carefully  considered  as  affecting  the  light.  This  point  and  the  size 
and  position  of  the  windows  are  especially  important  in  their  bearing  on  the 

eyesight  of  the  children. 

(•.)  The  \\indows  should  be  properly  distributed  over  the  walls  of  the  class- 
rooms  so  that  every  desk  shall  he  sufficiently  lighted.  The  glass  line  of  the 
window  furthest  from  the  teacher  should  be  on  a  line  with  the  back  of  the  last 
n  >\\  i  if  desks. 

Rule  -. — YKNTII.ATION. 

The  chief  point  in  all  ventilation  is  to  prevent  stagnant  air;  particular 
expedients  are  only  subsidiary  to  this  main  principle. 

1  here  mti'.t  he  ample  provision  for  the  continuous  inflow  of  fresh  air,  and 
aNo  for  the  outflow-  of  foul  air.  The  best  way  of  providing  the  latter  is  to  build 
to  each  room  a  separate  air  chimney  carried  up  in  the  same  stack  with  smoke 
flues.  An  outlet  should  be  by  a  warm  flue  or  exhaust,  otherwise  it  will  frequently 
act  as  a  cold  inlet.  Inlets  are  best  placed  in  corners  of  rooms  furthest  from  doors 
and  fireplaces,  and  should  be  arranged  to  discharge  upwards  into  the  room. 
Gratings  in  floors  should  never  be  provided.  Outlets  in  ceilings  must  not  open 
into  a  false  roof  but  must  be  properly  connected  with  some  form  of  extract 
ventilator. 

The  si/.e  of  the  inlets  and  outlets  must  be  carefully  adapted  to  the  method 
of  ventilation  proposed.  A  much  larger  area  is  required  when  no  motive  force 
is  provided. 

It  is  as  well  that  the  windows  should  have  both  the  top  and  bottom  panes 
arranged  to  o[>en  inwards  as  hoppers. 

Besides  being  continuously  ventilated  by  the  means  above  described,  rooms 
should  as  often  as  possible  be  flushed  with  fresh  air  admitted  through  open 
windows  and  doors.  Sunshine  is  of  particular  importance  in  its  effects  on 
ventilation,  and  also  on  the  health  of  children. 
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(a.)  Although  lighting  from  the  left  hand  is  considered  so  important, 
ventilation  demands  also  the  provision  of  a  small  swing-window  as  far  from  the 
lighting  as  possible,  and  near  the  ceiling. 


Rule  8. — WARMING. 

The  heat  should  be  moderate  and  evenly  distributed  so  as  to  maintain  a 
temperature  of  from  56°  to  60°.  When  a  corridor  or  lobby  is  warmed,  the  rooms 
are  more  evenly  dealt  with,  and  are  less  liable  to  cold  draughts.  Where  schools 
are  wholly  warmed  by  hot  water,  the  principle  of  direct  radiation  is  recommended. 
In  such  cases  open  fireplaces  in  addition  are  useful  for  extra  warming  on 
occasions,  and  their  flues  for  ventilation  always. 

(«.)  A  common  stove,  with  a  pipe  through  the  wall  or  roof,  can  under  no 
circumstances  be  allowed.  Stoves  are  only  approved  when — 

(i.)  provided  with  proper  chimneys  (as  in  the  case  of  open  fires) ; 

(ii.)  of  such  a  pattern  that  they  cannot  become  red-hot,  or  otherwise  con- 
taminate the  air  ; 

(iii.)  supplied  with  fresh  air,  direct  from  the  outside,  by  ;i  flue  of  not  '.ess 
than  72  in.  super.  ;  and 

(iv.)  not  of  such   a    size    or    shape    as    to    interfere    with    the    floor    space 
necessary  for  teaching  purposes. 

(b.}  .\  thermometer  should  always  be  kept  hung  up  in  each  room. 

(c.)  Fireplaces  and  stoves  should  be  protected  by  fire-guards. 

(</.)  If  a  room  is  warmed  by  an  open  fire  the  fireplace  should  be  placed,  if 
possible,  in  the  corner  of  the  room  in  order  to  leave  space  for  the  teacher's  desk 
and  blackboard. 

Rule  9. — SANITARY  AKKANCKMKXTS. 

Water-closets  within  the  main  school  building  are  not  desirable,  and  are- 
only  required  for  women  teachers.  All  others  should  be  at  a  short  distance  and 
completely  disconnected  from  the  school.  Privies  should  be  fully  20  ft.  distant. 

(«.)  The  latrines  and  the  approaches  to  them  must  be  wholly  separate  for 
boys  and  girls.  In  the  case  of  a  Mixed  School  this  rule  especially  affects  the 
planning.  Boys  and  girls  should  not  use  the  same  passages  or  corridors  ;  where 
such  an  arrangement  is  unavoidable,  there  must  be  complete  supervision  from 
the  class-rooms  by  sheets  of  clear  glass. 

(£.)  Each  closet  must  be  not  less  in  the  clear  than  2  ft.  3  in.  wide,  nor  more 
than  3  ft.,  fully  lighted  and  ventilated,  and  supplied  with  a  door.  The  doors 
should  be  at  least  3  in.  short  at  the  bottom  and  at  least  6  in.  short  at  the  top. 
More  than  one  seat  is  not  allowed  in  any  closet. 

(<:.)  The  children  must  not  be  obliged  to  pass  in  front  of  the  teacher's 
residence  in  order  to  reach  their  latrines. 
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(d.)  The   following   table    shows    approximately   the    number    of   closets 
needed : — 


For  Girls. 

For  Boys. 

For  Infants. 

For  Girls 
and  Infants. 

Under  30  children 

2 

I 

2 

2 

„       5°       » 

3 

2 

3 

-  3 

70       ..      - 

4 

2 

3 

4 

„     ioo 

5 

3 

4 

5 

,,     «5° 

6 

3 

5 

6 

„     200       „      - 

8 

4 

6 

7 

.,     300 

'2                               5 

8 

8 

There  should  be  urinals  in  the  proportion  of  10  ft.  per  ioo  boys  ;  urinals  are 
required  for  infant  boys.  If  the  numbers  in  the  school  are  not  very  large,  offices 
common  t<>  girls  and  infants  can  be  approved  ;  a  proper  proportion  of  the  closets 
must  then  be  made  of  a  suitable  height  for  infants. 

(e.  i  Earth  or  ash  closets  of  an  approved  type  may  be  employed  in  rural 
districts,  but  drains  for  the  disposal  of  slop  and  surface  water  are  necessary. 
Cesspits  and  privies  should  only  be  used  where  unavoidable,  and  should  be  at  a 
distance  of  at  least  20  ft.  from  the  school.  [Building  Form  "  A,"  which  may  be 
obtained  on  application,  gives  suggestions  as  to  their  construction  and  arrange- 
ment.] 

A  Soil-drains  must  always  be  laid  outside  the  building  (on  a  hard  even 
bottom  of  concrete;  in  straight  lines  with  glazed  stoneware  pipes,  carefully 
jointed  in  cement  and  made  absolutely  water-tight.  A  diameter  of  4  in.  is 
sufficient  except  for  drains  receiving  the  discharge  of  more  than  ten  closets, 
when  the  diameter  should  be  6  in.  The  fall  should  never  be  less  than  I  in  30 
for  4-in.,  and  I  in  40  for  6-in.  drains.  An  inspection  opening  or  chamber 
should  be  provided  at  each  change  of  direction  so  as  to  facilitate  cleansing  the 
drain  without  opening  the  ground.  Every  soil-drain  must  be  disconnected 
from  the  main  sewer  by  a  properly  constructed  trap  placed  on  the  line  of  drain 
between  the  latrines  and  the  public  sewer.  This  trap  must  be  thoroughly 
ventilated  by  at  least  two  untrapped  openings  ;  one  being  the  4-in.  soil-pipe 
carried  up  full  si/e  above  the  roof,  and  the  other  an  inlet  pipe  connected  with 
the  side  of  the  trap  furthest  from  the  public  sewer.  Automatic  flushing  tanks 
are  desirable  where  trough  closets  arc  used. 

(g.j  Waste  pipes  from  sinks  or  lavatories  should  be  first  trapped  inside  and 
then  made  to  discharge  direct  through  an  outer  wall  over  a  trapped  gully. 

Rule  10.— WATKR  SuPi'LV. 

In  all  schools  adequate  and  wholesome  drinking  water  must  be  available 
for  the  scholars. 

In  cases  where  it  is  not  taken  from  the  mains  of  an  Authority  or  Company 
authorised  to  supply  water,  care  must  be  taken  to  ascertain  that  the  water 
projjosed  to  be  used  is  adequate  in  quantity,  is  of  suitable  character,  and  is  not 
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liable  to  pollution  in  any  way,  as,  e.g.,  by  surface  drainage,  or  by  leakage  from 
sewers,  drains,  cesspools,  or  other  receptacles. 

Where  water  pipes  are  used  they  should  be  so  laid  or  fixed  as  to  be  properly 
protected  from  frost,  and  so  that  in  the  event  of  their  becoming  unsound  the 
water  conveyed  in  such  pipes  will  not  be  liable  to  become  fouled,  or  to  escape 
without  observation. 

There  should  be  no  direct  communication  between  any  pipe  or  cistern  from 
which  water  is  drawn  for  domestic  purposes,  and  any  water-closet  or  urinal. 

All  water-closets  and  urinals  should  be  provided  with  proper  service  cisterns, 
which,  together  with  the  outlet  therefrom,  should  be  capable  of  providing  a 
sufficient  flush. 

Any  cistern  to  be  used  for  the  storage  of  water  should  be  watertight  and  be 
properly  covered  and  ventilated,  and  should  be  placed  in  such  a  position  that  the 
interior  thereof  may  be  readily  inspected  and  cleansed. 


PART    III.— PLANS. 


SUBMISSION   OF   PLANS. 

Before  recognising  newly  erected  premises  as  suitable  for  a  Public  Elementary 
School  the  Board  must  be  satisfied  by  the  submission  of  plans,  drawn  in  accord- 
ance with  the  prescribed  requirements,  that  the  Building  regulations  are  complied 
with. — (Article  17  of  the  Code.) 

N.B.- — The  promoters  of  Schools  must  take  their  own  measures  to  secure  that 
their  plans  are  in  order  under  any  Bye- Laws  wliicli  may  be  in  force  in  the  district 
in  which  the  School  is  situated. 

Plans  relating  to  Public  Elementary  Schools,  and  correspondence  on  such 
plans,  should  invariably  be  addressed  to  the  Secretary,  Board  of  Education, 
Whitehall,  London,  S.W.,  and  not  to  any  officer  of  the  Board  by  name. 

Plans  must,  except  in  special  circumstances,  be  submitted  to  the  Board 
through  the  Local  Education  Authority,  unless  that  Authority  has  approved  the 
direct  submission  of  plans  to  the  Board  by  an  architect  or  by  the  Managers.  In 
such  cases  the  covering  letter  should  refer  to  the  direction  or  approval  of  the 
Local  Education  Authority,  and  failing  this  the  Board  may  decline  to  consider 
the  plans. 

REQUIREMENTS. 

(All plans,  whether  for  new  buildings  or  for  improvements  to  existing  build- 
ings, must  be  submitted  in  accordance  with  the  requirements  which  follow  :  plans 
which  do  not  fully  comply  with  these  requirements  cannot  be  considered^) 

I.  A  BLOCK  PLAN  OF  THE  SITE,  drawn  in  ink  to  a  scale  of  20  ft.  to  an 
inch.  This  plan  must  indicate — 

(a.)  The  position  of  the  School  buildings. 
(6.)  Out-buildings. 
(f.)  Playground. 

2  I 
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(d.)  Drains  (collateral  and  main),  with  their  fall  and  depth  below  ground. 
(e.)  Entrances. 

(/)  Boundary  walls  or  fences,  and  their  nature. 
(g.)  Roads. 

(h.)  The  points  of  the  compass. 
(/'.)   The  levels  of  the  ground  at  the  principal  points. 
N.S. — For  approval  of  the  site  alone,  the  plan  should  show  (g),  (A),  and  (/'). 

II.  A  PLAN  OF  EACH  FLOOR  OF  THE  SCHOOL-KOOMS  (AND  TEACHER'S 
OR   CARKTAKKR'S   HOUSE,  if  any)  drawn   in   ink   to  a   scale   of  8  ft.  to  an 
inch.     The  internal  fittings  of  the  rooms  (fireplaces,  groups  of  desks,  &c.)  must  be 
accurately  shown.     The  plan  should  also  state  whether  the  rooms  are  intended 
for  boys,  girls,  or  infants. 

In  cases  of  enlargement,  a  plan  showing  the  buildings  as  they  exist  is 
needed. 

III.  SECTIONS  and  at  least  four  ELEVATIONS,  also  drawn  in  ink  to  a  scale 
of  8   ft.   to  an   inch.     The  ceiling,  the  positions   of  window-heads   in  relation 
thereto,  and  the  mode  of  ventilation  must  be  shown. 

N.B. — (a.)  Pencil  drawings  cannot  be  received,  but  sketch  plans  or  coloured  tracings 
in  ink  on  tracing  cloth  may  be  submitted  while  plans  are  in  the  preliminary  stage  of 
pencil,  so  that  suggested  alterations  can  be  adopted  without  difficulty  or  expense.  Such 
plans  may  be  drawn  to  a  scale  of  16  ft.  to  i  in.  The  Board's  final  approval  will  not  in 
any  case  be  given  to  preliminary  plans,  and  the  full  plans  described  above  will  always  be 
required. 

(/'.)   Diagrams  arc  of  no  value  and  cannot  be  accepted. 

(<•.)  In  the  case  of  enlargements  or  alterations,  the  whole  site  and  the  existing  building 
should  be  as  accurately  shown  in  every  respect  as  the  proposed  changes,  and  in  such  a 
manner  that  any  change  of  numbers  can  be  ascertained. 

(</. )  All  plans  should  be  dated,  the  scales  drawn  on,  and  dimensions  figured. 

(f.)  It  is  preferable  that  all  plans  should  be  submitted  on  linen  tracing  paper  or 
other  material  which  can  be  folded. 

IV.  A  SECTION  OK  TIIK.   DESK  proposed  to  be  used,  drawn  to  a  scale  of 
i.1.  in.  to  a  foot.       Sff  Section  6,  Part  I.) 

V.  A  UK.UT  SPECIFICATION. 

VI.  AN  . \iTKo.\i\iATi:  ESTIMATE  of  the  total  expenditure  proposed 


P  A  R  T    I  V. 


CONDITIONS  OK  RECOGNITION  OF  NEW  BUILDINGS. 

A  newly  erected  building  for  which  plans  have  not  been  approved  or 
conditionally  approved  by  the  Board  of  Education  before  1st  October  1905  will 
not  be  recognised  for  use  as  a  Public  Elementary  School,  unless  it  is  shown,  by 
plans  submitted  in  accordance  with  the  requirements  of  Part  III.  of  these 
Regulations,  that  the  Rules  of  Part  II.  will  be  observed.  In  exceptional  cases, 
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where  special  circumstances  exist,  the  Rules  of  Part  II.  may  be  waived  by  the 
Board  in  some  particulars.  On  any  question  arising  under  these  Regulations  the 
decision  of  the  Board  is  final. 

Newly  erected  buildings,  unless  for  good  reason,  should  be  planned  in 
accordance  with  the  principles  set  out  in  the  several  sections  of  Part  I.,  and  the 
Board  may  refuse  to  recognise  a  School,  if,  in  their  opinion,  these  principles  have 
been  unnecessarily  departed  from. 


Given  under  the  Seal  of  the  Board  of  Education  this  7th  day  of  July  1905, 
and  presented  to  Parliament  pursuant  to  the  971)1  section  of  the  Elementary 
Education  Act,  1870,  to  lie  on  the  tables  of  both  Houses  of  Parliament  for  one 
month. 

ROHKKT    L.  MOKANT, 

Secretary. 


LOAN'S    IN    RESPECT   OF    PUBLIC    ELEMENTARY   SCHOOLS. 

LOCAL    C.OVKk.NMKNT    liOAKIi, 

WHITKHALL,  SAY.,  2\st  Septcinh-r  1903 

SIR, 

I  am  directed  by  the  Local  Government  Hoard  t<>  state  that  thev  have 
been  in  communication  with  the  Board  of  Education  with  reference  to  the  pro- 
cedure to  be  adopted  in  connection  with  the  borrowing  of  money  by  Local  Educa- 
tion Authorities  for  the  purchase  of  land  and  the  provision  of  Public  Elementary 
Schools. 

Under  the  Code,  the  approval  of  the  Hoard  of  Education  is  required  to  plans 
of  Public  Elementary  Schools,  so  far  as  educational  requirements  are  concerned, 
and  it  is  therefore  considered  desirable  that,  in  the  first  instance,  Local  Education 
Authorities  should  submit  proposals  for  the  acquisition  of  sites  for  such  Schools, 
or  for  the  erection  of  new  buildings  or  extensions  of  existing  buildings,  to  the 
Board  of  Education,  and  that  any  application  to  the  Local  Government  Board 
for  sanction  to  borrow  money  in  connection  with  these  matters  should  be  deferred 
until  the  Board  of  Education  have  approved  of  the  site  or  plans,  so  far  as 
educational  requirements  are  concerned. 

Questions  in  regard  to  water  supply  or  drainage  will  be  dealt  \vith  bv  the 
Local  Government  Board. 

Applications  to  the  Local  Government  Board  for  sanction  to  loans  should 
be  accompanied  by  the  follow  ing  particulars  : — 

1.  A  copy,  on  tracing  cloth,  of  each  of  the  approved  plans. 

2.  A  detailed  estimate  of  the  expenditure  in  the  form  provided  by  the 

Board  of  Education.     A  copy  of  this  form  is  enclosed. 

3.  A  copy  of  the  resolution  of  the  Council  directing  the  application  for 

sanction  to  the  loan  required. 

4.  Full   information  as  to  the  water  supply  available,  and  a   certificate, 
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signed  by  the  surveyor  of  the  borough  or  district  in   which  the 
School  will  be  situate,  to  the  effect  that  the  plans  comply  with  any 
bye-laws  which  are  in  force. 
When  the  application  to  the  Local  Government  Board  relates  merely  to  a 

loan    for   the   acquisition    of  the   site,  the    following   particulars   only   will   be 

required  : — 

1.  A  copy,  on  tracing  cloth,  of  the  plan  of  the  approved  site. 

2.  Information  as  to  the  terms  of  any  agreement  which  has  been  entered 

into  for  the  purchase  of  the  site. 

3.  A  copy  of  the  resolution  of  the  Council  directing  the  application  and 

giving  the  name  of  the  proposed  School. 

In  the  case  of  all  applications  for  sanction  to  loans  the  Board  should  be 
furnished  with  ;i  statement  showing — 

(a.)  The  assessable*  value  of  the  county,  borough,  or  district. 

(fi.)  The  outstanding  balance  of  all  loans  transferred  to  or  contracted  by 

the  Council  for  purposes  of  education. 
(c.)  The  unused  borrowing  powers  for  purposes  of  education. 

I  am.  Sir,  your  obedient  servant, 

S.  B.  PKOVIS,  Secretary. 
The  Clerk  to  the  Local  Education  Authority. 


*  In  the  case  of  a  county  the-  assessable  value  of  the  county[after  deducting  the  assessable 
values  of  any  boroughs  or  urban  districts  the  Councils  of  which  are  Local  Education 
Authorities  under  Part  III.  of  the  Education  Act,  1902,  should  be  given.  In  the  case  of  a 
borough  the  assessable  value  for  the  purposes  of  the  Borough  Rate,  and,  as  regards  urban 
districts,  the  assessable  value  to  the  I'oor  Rate.  As  to  the  meaning  of  the  term  "assessable 
value"  see  section  3  of  the  Agricultural  Rates  Act,  1896. 
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PREFATORY  XOTK. 

THE  primary  aim  of  these  Regulations  is  to  secure-  that  buildings  which  arc- 
newly  erected  for  use  as  Secondary  Schools  or  Pupil  Teachers'  Centres  shall  be- 
thoroughly  suitable  for  their  special  purpose. 

These  Regulations  do  not,  therefore,  constitute  a  standard  by  which  existing 
premises  can  be  judged  ;  and  they  are  plainly  unsuitable  for  any  rigid  application 
to  proposals  for  enlarging  or  otherwise  improving  an  existing  building.  Such 
cases  will  be  dealt  with  on  their  merits,  and  as  they  arise  ;  but  the  authorities 
who  are  responsible  for  submitting  schemes  for  the  alteration  of  an  existing 
building,  in  order  that  it  may  be  used  for  a  Secondary  School  or  a  Pupil  Teachers' 
Centre,  will  do  well  to  consider  the  principles  here  set  out,  and  the  Board  will 
have  reasonable  regard  to  the  principles  of  the  Regulations  in  deciding  whether 
their  approval  shall  be  given  in  such  cases. 

The  Regulations  are  divided  into  three  Parts,  and  the  Board  think  it 
important  that  the  promoters  of  schemes  for  building  Secondary  Schools  should 
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appreciate  the  broad  distinctions  which  it  is  possible  to  draw  between  the  force 
of  the  several  parts. 

Part  I.  deals  with  the  specific  questions  which  arise  in  designing  a  place 
where  instruction  is  to  be  given  according  to  the  Regulations  for  Secondary 
Schools,  and  in  fitting  up  the  premises  in  a  manner  that  shall  be  conducive  to 
effective  teaching.  The  principles  which  are  set  out  in  Part  I.  are  intended  to 
assist  Local  Education  Authorities,  Governing  Bodies,  and  Architects  to  provide 
premises  which  shall  be  compact,  properly  sub-divided  for  class  teaching,  well 
arranged  for  effective  oversight  by  the  Head  Master  or  Head  Mistress  and  for 
the  movement  of  the  scholars  from  one  part  of  the  School  to  another  or  from  the 
entrance  to  the  several  Class-rooms,  &c.,  and,  as  regards  the  several  rooms  them- 
selves, properly  fitted  for  the  instruction  to  be  given  in  those  rooms.  The  Board, 
however,  recognise  that,  owing  to  the  wide  differences  between  the  various  grades 
and  kinds  of  Secondary  Schools  and  Pupil  Teachers'  Centres,  it  is  undesirable  to 
attempt  to  lay  down  any  hard  and  fast  rules  as  to  the  actual  method  of  planning 
to  be  adopted.  Any  variations  from  the  principles  here  suggested  will  be  care- 
fully considered  with  regard  to  the  particular  purposes  for  which  the  building  is 
intended  to  serve,  and  \\ill  be  approved  provided  they  can  be  shown  to  provide 
satisfactorily  and  effectively  for  the  educational  and  other  needs  of  the  scholars. 

For  this  purpose  the  Board  will  be  prepared  to  report  upon,  and  discuss  with 
the  promoters,  schemes  for  new  buildings  for  Secondary  Schools  while  in  a 
preliminary  stage  in  any  case  where  such  a  course  seems  advisable. 

I'art  II.  deals  with  the  construction  of  the  fabric,  with  the  sanitary  and  other 
hygienic  conditions,  and  with  the  safety  of  the  scholars  in  case  of  emergency. 
Ouestions  such  as  those  of  the  solidity  of  the  fabric,  the  lighting,  warming, 
drainage  and  ventilation,  the  adequacy  of  the  entrances  and  staircases  in  view  of 
the  use  of  the  building  by  a  large  number  of  scholars,  have,  in  addition  to  such 
directly  educational  importance  as  certain  of  them  have,  a  bearing  on  the  health 
of  the  scholars,  and  unless  there  are  circumstances  of  a  highly  exceptional  kind 
no  newly  erected  building  which  does  not  comply  with  the  rules  of  Part  II.  will 
be  recognised  for  use  as  a  Secondary  School  or  Pupil  Teachers'  Centre. 

Part  III.  deals  with  the  submission  to  the  Board  in  proper  form  of  the  plans 
and  other  materials  which  will  be  required  for  the  proper  consideration  of  any 
building  scheme  whether  for  erecting  a  new  building  or  for  altering  an  old  one. 
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PART    I. 

PRINCIPLES  TO  BE  OBSERVED  IN  DESIGNING  AND 
FITTING  UP  NEW  BUILDINGS  FOR  USE  IN 
SECONDARY  SCHOOLS  OR  PUPIL  TEACHERS' 
CENTRES. 


Section  i. — GENERAL. 

Before  any  instructions  are  given  to  an  architect  to  prepare  plans 
for  a  new  building  careful  consideration  should  be  given  to  the  pro- 
posed organisation  of  the  School  ;  the  number  of  Masters  or  Mistresses 
to  be  employed  ;  the  probable  size  of  the  classes  in  the  different  parts 
of  the  School ;  the  relative  importance  of  the  teaching  of  Science,  Art, 
or  Manual  Work  ;  the  possibility  of  grouping  sets  of  rooms  con- 
veniently for  certain  branches  of  the  work,  &c.,  so  that  the  plan  of  the 
building  may  be  fully  adapted  for  the  work  to  be  done  in  the  School. 

It  is  important  to  remember  that,  as  the  actual  numbers  in  a  class 
can  seldom  be  made  to  correspond  closely  with  the  various  sizes  of 
rooms  provided,  the  nominal  accommodation  as  shown  by  the  plans 
should  exceed  the  number  for  which  the  School  is  intended  to  provide. 
The  custom  of  dividing  up  classes  for  different  subjects  again  makes 
the  provision  of  extra  small  class  or  division  rooms  desirable. 

The  rooms  should  be  grouped  compactly  and  conveniently  in  order 
to  secure  easy  and  effective  supervision,  and  economy  in  working  and 
maintenance.  Generally  speaking,  in  the  case  of  Schools  where  the 
number  of  scholars  is  considerable,  this  result  can  most  satisfactorily 
be  secured  by  placing  the  Class-rooms  on  three  sides  of,  and  opening 
from,  a  Central  Hall.  In  the  case,  however,  of  small  Schools  and  those 
in  which  the  Hall  is  made  to  serve  for  a  variety  of  purposes,  it  is  often 
found  more  convenient  to  separate  the  Class-rooms  from  the  Hall  in 
order  to  avoid  disturbance. 

Where  more  than  one  floor  is  necessary  the  upper  rooms  can  be 
entered  from  a  gallery  which  should  be  in  full  view  of  the  Hall.  As 
far  as  possible,  passages  and  corridors  should  be  avoided  ;  if  used, 
they  must  be  large,  airy,  and  well  lighted. 

The  Class-rooms  should  have  the  upper  panels  of  the  doors  glazed 
with  clear  glass,  in  order  to  facilitate  inspection  without  disturbing  the 
work  in  the  room. 

The  accommodation  of  a  room  depends  not  merely  on  its  area, 
but  also  on  the  lighting,  position  of  the  doors,  fireplaces,  and  the 
general  shape  of  the  room. 

Section  2. — ASSEMBLY   HALL. 

The  Central  or  Assembly  Hall  should  have  a  floor  space  of  at 
least  6  sq.  ft.  for  each  scholar  for  whom  the  School  is  to  provide 


506  APPENDIX   B. 

accommodation,  and  it  is  preferable  that  if  the  School  be  for  less 
than  1 50  scholars  a  floor  space  of  8  sq.  ft.  per  scholar  should  be 
provided. 

Where  no  hall  is  provided  there  must  be  a  large,  well-lighted 
corridor  giving  access  to  the  various  rooms ;  this  must  be  not  less 
than  8  ft.  wide  in  the  case  of  small  Schools,  the  width  being  increased 
with  the  size  of  the  School.  In  these  cases  it  is  advisable  that  two 
adjacent  Class-rooms  should  be  so  arranged  that  they  can  be  thrown 
together  to  form  a  large  room  when  required. 

The  Central  or  Assembly  Hall  should  not  be  used  as  a  Class- 
room, except  for  drawing.  If  it  is  found  necessary  to  use  the  Hall 
as  a  Class-room,  it  must  never  be  used  for  more  than  one  class  at  once. 
A  Central  Hall  occasionally  used  as  a  Class-room  will  not  be  counted 
in  the  accommodation  for  which  the  School  is  recognised. 

Section  3. — CLASS-ROOMS. 

In  every  School  there  must  be  Class-rooms  at  the  rate  of  four  for 
every  100  scholars.  There  must  be  in  the  Class-rooms,  as  distinct 
from  the  laboratories  and  other  rooms,  sufficient  accommodation  for 
the  whole  number  of  scholars  for  whom  the  School  is  intended  to 
provide.  A  Lecture-room,  however,  if  suitable  for  class  teaching, 
may  be  counted  as  a  Class-room  for  not  more  than  30  scholars.  No 
Class-room  should  be  designed  for  more  than  30  or  less  than  15 
scholars.  Class-rooms  should  be  fitted  with  single  desks  having  a 
gangway  of  not  less  than  1 8  in.  between  each  row  and  between 
the  outer  row  of  desks  and  the  wall,  1  ft.  between  the  last  row  of 
desks  and  the  back  wall,  and  a  clear  space  extending  the  full  width  of 
the  room  of  not  less  than  7  ft.  6  in.  between  the  front  row  of  desks  and 
the  wall  for  the  teacher.  The  desks  may  be  reckoned  as  occupying  a 
space  of  about  3  ft.  by  2  ft.  in  order  to  provide  the  requisite  distance 
between  the  front  of  one  and  the  back  of  that  next  in  front  of  it. 

To  provide  for  this  a  floor  area  of  from  17  to  1 8  sq.  ft.  will 
be  required  according  to  the  size  of  the  class. 

In  cases  where  it  is  found  difficult  to  provide  this  amount  the 
Board  will  be  prepared  to  accept  a  minimum  allowance  of  16 
sq.  ft.  per  head,  provided  that  the  arrangement  can  be  shown 
to  be  satisfactory.  In  this  case  the  desks  should  be  placed 
closer  together  in  pairs,  with  a  gangway  of  not  less  than  2  ft. 
between  every  two  rows  of  desks.  (For  rules  as  to  lighting,  see 
Part  II.,  Rule  6.) 

Fireplace*.  Where   fireplaces  are  provided  they  should  be  placed  in  the  outer 

corner  of  the  room,  in  order  to  avoid  interference  with  the  master's 
platform  and  blackboard. 

Stepped  seating  should  not  be  used. 
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Section  4. — LECTURE-ROOMS. 

A  Lecture-room  should  accommodate  not  less  than  30  scholars, 
and  may  be  large  enough  to  hold  more  ;  it  should  be  constructed  as 
far  as  possible  on  the  principle  of  a  theatre  with  rising  seats.  There 
must  be  a  floor  space  of  not  less  than  14  sq.  ft.  per  scholar  for  the 
first  30  scholars,  and  1 2  sq.  ft.  for  each  scholar  above  that  number. 

Windows  must  not  be  placed  facing  either  the  teachers  or 
scholars. 

Section  5. — LABORATORIES  AND  SCIENCE   LECTURE-ROOM. 

In  every  School  there  must  be  one   or    more    Laboratories,   and   i.aix.ratoric.s 
there  should  be  a  Science  Lecture-room,  or  a  Class-room  fitted  for  j"'',^, 
experimental  demonstration.      A    Laboratory   should    accommodate  room, 
not  less  than    15   nor    more  than  25  scholars  at  a  time  at  practical 
work,  but  in  Schools  of  more   than  200   may  accommodate  more,  if 
arrangements  are  made  for  supervision  by  more  than  one  teacher  at  a 
time. 

Thirty  square  feet  of  floor  space  are  necessary  for  each  scholar 
for  whom  provision  is  made  in  a  Laboratory. 

Laboratories  should  be  thoroughly  well  lighted  and  properly  fitted  with 
benches  for  their  special  purpose,  and  supplied  with  water,  gas,  and.  where- 
possible,  electric  current.  In  a  Chemical  Laboratory  there  must  be  special 
provision,  by  way  of  fume  closets,  a  hood  over  a  bench,  or  otherwise,  for 
experimental  work  involving  noxious  fumes.  A  Physical  Laboratory  should 
be  free  from  vibration,  and  for  that  purpose  placed  on  the  ground  floor  where 
possible,  and  should  be  capable  of  being  darkened.  If  there  is  no  Balance- 
room  a  separate  place  in  the  Laboratory  should  be  assigned  for  balances.  If 
on  an  upper  story,  the  floor  should  be  free  from  vibration  and  impervious  to 
sound.  Store,  Preparation,  Balance,  and  Dark  Rooms  should  be  provided 
where  possible. 

Section  6. — DRAWING  AND  ART  ROOMS. 

In  every  School  there  should  be  a  room  or  rooms  properly  con-    Drawing  and 
structed  and  fitted  for  the  study  of  Drawing  and  Art,  with  accom-   Ar'  ' 
modation   for  at  least  15  Elementary  and  15  Advanced  Students.     It 
is  preferable,  but  not  essential,  that  there  should  be  a  separate  room 
for  Advanced  Drawing  and  Art.     If  the  School  is  of  more  than  one 
story  such  rooms  must  be  at  the  top. 

Thirty  square  feet  of  floor  space  are  necessary  for  each  scholar 
for  whom  provision  is  made  in  a  Drawing  or  Art  room. 

The  following  dimensions  will  afford  suitable  provision  for  50  scholars  :— 

(a.)  One  room  for  Elementary  Drawing  25  ft.  by  30  ft.  It  may  be 
lighted  by  skylights  as  well  as  side  windows. 

(6.)  One  room  for  Advanced  Drawing  and  Art  not  less  than  25  ft.  by  30 
ft.  This  room  should  be  lighted  from  the  north  side  by  a  single  large 
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window  square  at  the  top,  to  give  as  much  light  as  possible.  The  window 
may  bo  carried  up  in  a  dormer  if  necessary,  and  its  top  should  be  at  a  height 
from  the  floor  equal  to  three-quarters  the  depth  of  the  room. 

The  following  equipment  and  apparatus  should  be  provided  :  — 

(a.)  A  sufficient  number  of  single  desks,  with  wire  or  other  receptacles  for 
holding  pots  or  glasses  of  water,  and  movable  appliances  for  the  support  of 
drawing  copies. 

(/>.)  A  suitable  boarded  or  other  surface  fitted  round  the  walls  at  a 
convenient  height  for  blackboard  practice. 

(f.)  A  rack  with  numbered  compartments  for  drawing  boards. 

(</.)  Stands  for  displaying  casts  and  drawing  models  or  objects. 

(f.)  A  cupboard  for  storing  examples  and  exercises. 

(/)  A  movable  blackboard  and  a  whiteboard  with  all  requisites  for 
demonstrations  by  teachers. 

(g.)  Some  frames,  glazed  and  with  movable  backs,  for  displaying  examples 
of  good  Art  work. 

Section  7.— COOKERY  CLASS-ROOMS. 

A  Cookery  Class-room  should  have  40  sq.  ft.  of  floor  space 
for  each  scholar  to  be  taught  at  any  one  time. 

In  Cookery  Class-rooms  it  is  convenient  to  have  two  ranges,  one  open 
and  the  other  closed,  arranged  on  a  slight  cant  across  the  angles  at  one  end 
of  the  room,  with  a  dresser  between  them.  Where  gas  is  available,  a  gas  stove, 
provided  with  a  flue  to  carry  off  fumes,  should  be  fixed  in  a  convenient 
position  against  the  side  wall,  if  possible  in  a  line  with  the  table  to  be  used 
lor  demonstration  purposes.  Provision  for  scullery  work  must  be  made,  and 
the  sink  should  be  placed  in  full  view  of  the  teacher  and  scholars.  If  floor 
space  permits,  raised  lynches  should  be  placed  at  the  end  of  the  room 
opposite  the  ranges  and  dresser.  Kitchen  tables  should  be  provided, 
allowing  2  ft.  6  in.  square  for  the  use  of  each  scholar  in  classes  for  practical 
work.  Special  arrangements  should  be  made  for  ventilation,  and  the  tempera- 
ture should  not  be  allowed  to  rise  above  70".  A  Cookery-room  should  be  so 
placed  that  smells  from  cooking  will  not  be  liable  to  enter  other  parts  of  the 
School.  There  should  be  accommodation  for  at  least  15  scholars. 

Section  8. — WORKSHOPS. 

In  every  School  there  should  be,  and  in  every  Boarding  School 
with  more  than  20  boarders  there  must  be,  a  Workshop  or  Manual 
Training  Room,  well  lighted  and  ventilated,  which  should  provide  for 
not  less  than  15  nor  more  than  20  scholars  under  instruction  at  one 
time.  The  latter  number  will  require  about  700  sq.  ft.  of  floor 
area.  For  metal-working  there  should  be  not  less  than  4  ft.  run  of 
bench  for  every  scholar.  For  wood-working,  benches  about  5  ft-  long 
by  2  ft.  6  in.  wide  are  recommended.  There  should  be  a  space  of  at 
least  4  ft.  in  width  between  benches,  and  a  clear  space  round  every 
bench  for  wrxxl-working.  A  rack  for  tools  should  be  provided  for 
every  bench. 
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In  plan,  arrangement,  lighting,  and  ventilation  the  room  should  be 
modelled  on  a  workshop  rather  than  on  a  school.  The  construction  may 
accordingly  be  simple.  The  roof  may  be  of  lean-to  or  other  ordinary  form. 
Its  height  at  the  windows  in  front  of  the  benches  need  not  Ix.-  more  than 
10  ft.  The  light  must  be  ample.  A  flat  ceiling  is  not,  as  a  rule,  necessary, 
but  ample  provision  must  be  made  for  the  inlet  of  fresh  air  and  extraction  of 
foul  air  at  the  highest  point. 

Provision  for  blackboard  teaching  should  be  made. 

Section  9. — GYMNASIUM. 
In  every  School  it  is  desirable  that  there  should  be  a  Gymnasium. 

Section  10. — MUSIC-ROOMS. 

In  every  School  it  is  desirable  to  have  a  Music  Class-room,  and   Music-rooms, 
attached  to  it  Practice-rooms  about  8  ft.  by  6  ft.  6  in.  divided  by 
sound-proof    partitions,   and   with   sound-proof  doors.      Music   and 
Practice  rooms  if  provided  should  be  as  much  isolated  as  practicable. 

Section  1 1. — DINING-HALLS. 

In  every  School  there  should  be  proper  Dining-halls  for  day  Dining  hulls, 
scholars  as  well  as  for  boarders,  if  any,  and  careful  estimates  should  be 
made  of  the  number  of  day  scholars  who  may  be  expected  to  dine. 
Not  less  than  2  ft.  should  be  allowed  for  every  scholar  at  the  table, 
and  not  less  than  10  sq.  ft.  of  floor  area.  The  Kitchen  and  neces- 
sary offices  should  be  adjacent  to  the  Dining-hall,  with  separate- 
entrance,  and  so  placed  that  smells  from  cooking  will  not  be  liable 
to  enter  the  School. 

Section  12. — COMMON-ROOMS. 

In    every    School    there    must    be    a     Headmaster's    or     Head-  Common- 
mistress's     Room,    and     a    Common  -  room     for    other    Masters    or  ' 
Mistresses. 

In  Pupil  Teachers'  Centres  and  other  Schools  where  pupils  come 
from  a  distance,  it  is  very  advisable  to  provide  Common-rooms  as 
well  as  dining-rooms. 

In  every  Boarding  School  a  Common-room  for  the  use  of 
Boarders  out  of  School  hours. 

Section  13.— LIBRARY. 

In  every  School  it  is  desirable  that  there  should  be,  and  in  every  Library. 
Boarding  School  of  more  than  2O  boarders  there  must  be,  a  room 
furnished  for  use  as  a  Library. 

Section  14.— DORMITORIES. 

If  the  scholars  in  a   Boarding  School   sleep   in  dormitories  there   Dormitories, 
must  be  a  space  of  not  less  than  3  ft.  between  beds.     If  the  cubicle 
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system  is  adopted,  there  must  be  a  window  to  every  cubicle.  In 
sleeping-rooms  there  should  be  floor  space  of  65  sq.  ft.,  and  cubic 
space  of  800  cub.  ft.  for  each  scholar. 

Masters'  or  Matrons'  rooms  should  be  placed  so  as  to  ensure  some 
supervision  over  the  dormitories.  Lavatories  should  not  be  fitted  in 
the  dormitories. 

Section  15. — SICK-ROOMS  AND  INMRMARIES. 

In  every  Boarding  School  there  must  be  a  Sick-room,  properly 
isolated,  with  separate  lavatory  and  latrine.  In  a  Sick-room  the 
beds  must  be  free  of  the  walls.  There  should  be  not  less  than  6  ft. 
space  between  beds,  and,  if  possible,  a  window  between  every  two 
beds,  the  windows  being  opposite  each  other.  All  internal  angles 
of  walls,  floors,  and  ceilings  should  be  rounded. 

There  must  be  a  Sick-room  1,000  cubic  ft.  for  each  bed. 

Water-closets  and  bathroom,  with  hospital  bath,  should  be  provided,  with 
aerial  disconnection  from  the  Sick-room.  In  Boarding  Schools  of  more  than 
50  hoarders  provision  for  infectious  cases  should  be  made  in  a  separate 
building  as  far  from  the  main  building  as  conveniently  practicable. 

Section  16. — HKADM ASTER'S  HOUSE. 

The  Headmaster's  house,  if  any,  should  be  planned  as  a  gentle- 
man's residence,  with  accommodation  for  a  family,  and,  especially 
in  the  case  of  a  Hoarding  School,  for  the  entertainment  of  visitors. 
I '"or  the  Headmistress  in  a  Girls'  School  proper  apartments  with 
reception  rooms  should  be  provided. 

Section  17. —  BOARDING-HOUSES. 

In  every  School  for  more  than  80  boarders,  there  should  be 
separate  houses  with  accommodation,  unless  under  exceptional  cir- 
cumstances, for  not  more  than  50  in  each  house,  under  the  charge  of 
a  master. 


PART    II. 

Kfl.ES  AS  TO  THE  HYGIENIC  AND  SANITARY  CON- 
DITIONS OF  THK  PREMISES,  THE  CONSTRUCTION 
OF  THE  FABRIC,  AND  THE  SAFETY  OF  THE 
SCHOLARS  IN  CASES  OF  EMERGENCY. 


Rule  i. — SITES,  PLAYGROUNDS,  OR  PLAYING  FIELDS. 

The  site  for  a  new  School  should  be  carefully  selected  with  a  view 
to  its  surroundings,  in  order  to  avoid  noise  and  dust.     The  access  to 
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it  should  be  convenient.  In  towns  the  building  should  be  kep\  well 
back  from  the  street  unless  the  position  is  a  quiet  one.  There  should, 
if  possible,  be  a  building  frontage  suitable  to  the  area  of  the  site. 

A  site  open  to  the  sun  is  especially  valuable  for  the  scholars  in 
its  effect  upon  ventilation  and  health.  With  regard  to  aspect  the 
most  suitable  direction  for  the  Class-rooms  to  face  is  south-east,  east 
and  south,  the  other  quarters  being  as  far  as  possible  utilised  for 
windows  to  corridor,  staircases,  cloak-rooms,  assembly  hall,  &c. 

The  area  of  the  site  should  be  sufficient  not  only  to  provide  Area, 
adequate  playground  space,  but  also,  if  possible,  room  for  cricket  and 
football,  or,  in  the  case  of  Girls'  Schools,  hockey  and  lawn  tennis.  For 
this  purpose  it  is  desirable  to  secure  from  3  to  4  acres  for  a  small 
School,  increasing  with  the  size  of  the  School  and  the  extent  to  which 
such  games  are  likely  to  be  played. 

In  any  case  there  must  be  an  open,  fairly  square,  properly  levelled, 
drained,  and  enclosed  playground  suitable  to  the  size  of  the  School, 
providing  a  clear  unbuilt  upon  space  of  50  sq.  ft.  per  head,  but 
in  no  case  must  the  playground  contain  less  than  750  sq.  yards. 
Special  consideration  will  be  given  to  the  case  of  Schools  in  large 
towns. 

A  part  of  the  whole  of  this  should  be  covered  with  asphalt  or  other 
suitable  paving,  in  order  to  provide  a  suitable  place  for  drilling,  &c. 

The  playground  should  be  given  a  warm,  sunny  aspect.  Buttresses, 
corners,  and  recesses  should  be  avoided. 

There  should  be  a  covered  shed  for  games  on  wet  days.  In  dual 
or  mixed  Schools  the  playground  should  be  separate  for  the  two  sexes. 

Bicycle  sheds  should  be  provided. 


Rule  2. — WALLS,   FI.OORS,  AXD  ROOFS. 

The  walls  of  every  room  used  for  teaching,  if  ceiled  at  the  level  of 
the  wall-plate,  must  be  at  least  12  ft.  high  from  the  level  <>f  the  floor 
to  the  ceiling. 

(«.)  The  walls  of  every  room  used  for  teaching,  if  ceiled  to  the 
rafters  and  collar  beam,  must  be  at  least  1 1  ft.  high  from  the  floor 
to  the  wall-plate  and  at  least  14  feet  to  the  ceiling  across  the  collar 
beam. 

(6.)  Great  care  should  be  taken  to  render  the  roofs  impervious  to 
cold  and  heat. 

(c.}  Roofs  open  to  the  apex  arc  very  undesirable.  They  can  be 
permitted  only  where  the  roofs  are  specially  impervious  to  heat  and 
cold,  and  where  apex-ventilation  is  provided. 

(rf.)  In  the  case  of  a  School  of  more  than  one  story  especial  care 
must  be  taken  to  render  the  floors  as  far  as  possible  sound-proof. 
Solid  floors  should  be  used  on  the  ground  floor. 
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(/.)  The  whole  of  the  external  walls  of  the  School  and  residence  (if 
any)  should  be  solid.  If  of  brick  the  thickness  must  be  at  least  one 
brick  and  a  half;  and,  if  of  stone,  at  least  20  in.  Where  hollow 
walls  are  proposed,  the  external  wall  must  be  9  in.  thick,  with  a 
4&-in.  lining,  and  a  2-in.  cavity. 

(_/!)  All  walls,  not  excepting  fence-walls,  should  have  a  damp-proof 
course  just  above  the  ground  line. 

Qf.)  The  vegetable  soil  within  the  area  of  the  building  should  be 
removed,  the  whole  space  covered  by  a  layer  of  concrete  not  less  than 
6  in.  thick,  and  air  bricks  inserted  in  opposite  walls  to  ensure  a 
through  current  of  air  under  floors  for  ventilation  to  joists. 

(A.)  Timber  should  be  protected  from  the  mortar  and  cement  by 
asphalt  or  tar. 

(/.)  Except  where  hard  rock,  gravel,  or  chalk  bottom  is  found, 
concrete  foundations  must  be  provided  under  all  new  walls.  They 
must  be  not  less  than  a  foot  thick,  nor  project  less  than  6  in.  beyond 
the  lowest  course  of  footings  on  either  side. 


Entrances. 
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Rule  3.  —  ENTRANCES. 

Entrances  must  not  be  direct  into  a  Central  Hall  or  other  room  ; 
and  must  not  be  used  as  Cloak-rooms.  Eor  external  doors  having 
outside  steps  there  should  be  a  landing  between  door  and  steps. 
External  doors  should  open  outwards. 

In  Schools  of  more  than  150  scholars  there  should  be  more  than 
one  exit. 

In  Mixed  and  Dual  Schools  there  must  be  a  separate  entrance  for 
boys  and  girls. 

Rule  4.  —  STAIRCASES. 

Staircases  must  be  not  less  than  4  ft.  nor  more  than  6  ft.  wide, 
and  must  not  have  more  than  fourteen  steps  to  a  flight.  Where 
possible  they  should  be  constructed  with  solid  walls  on  both  sides 
of  the  flights,  and  every  staircase  must  have  at  least  one  external 
wall.  They  must  be  of  fire-resisting  materials,  and  well  lighted  in 
every  part.  In  Schools  of  more  than  150  scholars  with  upstair  rooms 
there  must  be  at  least  two  staircases. 

Treads  must  he  from  11  in.  to  13  in.  wide,  and  risers  not  more  than 
5i  in.  to  6  in.  high  ;  winders  must  be  avoided. 


Rule  5.—  CLOAK-ROOMS  AND  LAVATORIES. 

In  every  School  there  must  be  Cloak-rooms,  Lavatories,  and 
Changing-rooms.  They  must  not  be  passages.  They  should  be 
entered  from  properly  lighted  and  ventilated  lobbies,  and  must  not 
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be  entered  from  any  room  used  for  teaching.  They  must  be  heated 
and  ventilated  so  as  to  dry  wet  things  and  prevent  any  smells  or 
damp  from  entering  the  School.  Lavatory  fittings  should  not  be 
placed  in  Cloak-rooms. 

In  Mixed  or  Dual  Schools  there  must  be  separate  Cloak-rooms 
and  Lavatories  for  boys  and  girls. 

Cloak-rooms  should  be  well  lighted  from  the  end.  Gangways  at  least  4  ft. 
wide  should  be  made  between  the  hanging  rails  and  seats.  Pegs  for  hats  and 
cloaks  should  be  numbered,  placed  not  less  than  1 2  in.  apart,  and  not  placed 
one  above  another.  In  Lavatories,  slate  troughs,  with  loose,  not  fixed  basins, 
are  recommended.  The  number  of  lavatory  basins  in  Day  Schools  should 
be  one  for  every  10  scholars  up  to  100,  and  one  for  every  15  scholars 
above  the  first  100.  The  floors  should  be  of  asphalt  or  other  impervious 
material,  and  the  walls  of  glazed  brick  or  tile,  or  with  at  least  a  dado  of  5  ft. 
high  of  such  materials.  Gla/.ed  partitions  should  be  used  as  far  as  possible. 
Changing-rooms  should  be  provided  with  fixed  seats,  pegs,  lockers,  and 
boot-racks.  In  small  Day  Schools  accommodation  for  changing  may  be 
provided  in  the  Cloak-room. 

A  lock-up  slop  sink,  water-tap,  and  cupboard  are  desirable  for  the 
caretaker. 


Rule  6. — LIGHTING.     (See  also  under  CLASS-ROOMS.) 

The  area  of  window  glass  should  approximate  to  one-fifth  the 
area  of  the  floor  space  in  rooms  used  for  teaching,  and  in  other 
rooms  not  less  than  one-eighth. 

Every  part  and  corner  of  a  School  should  be  well  lighted.  The 
light  in  Class-rooms  must  be  admitted  from  the  left  side  of  the 
scholars.  (This  rule  will  be  found  greatly  to  influence  the  planning.; 
All  other  windows  in  Class-rooms  should  be  regarded  as  supple- 
mentary or  for  ventilation.  Where  left  light  is  impossible  right  light 
is  next  best.  Windows  full  in  the  eyes  of  scholars  cannot  be  approved. 
Unless  the  top  of  the  windows  be  more  than  12  ft.  above  the  floor 
the  plan  should  show  no  space  more  than  20  ft.  from  the  window 
wall  in  any  room  used  for  teaching. 

(rt.)  Windows  should  never  be  provided  for  the  sake  merely  of 
external  effect.  All  kinds  of  glazing  which  diminish  the  light  and  are 
troublesome  to  keep  clean  and  in  repair  must  be  avoided.  A  large 
portion  of  each  window  should  be  made  to  open  for  ventilation  and 
for  cleaning. 

(b.~)  The  sills  of  the  main  lighting  windows  should  be  placed  not 
more  than  4  ft.  above  the  floor  ;  the  tops  of  the  windows  should  as  a 
rule  reach  nearly  to  the  ceiling  ;  the  upper  portion  should  be  made 
to  swing.  The  ordinary  rules  respecting  hospitals  should  here  be 
remembered.  Large  spaces  between  the  window  heads  and  ceiling 
are  productive  of  foul  rooms. 

2  K 
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(f.)  Skylights  are  objectionable.  They  cannot  be  approved  in 
School-rooms  or  Class-rooms.  They  will  only  be  allowed  in  Central 
Halls  having  ridge  or  apex  ventilation. 

(d.)  The  colourings  of  the  walls  and  ceilings  and  of  all  fittings  in 
the  rooms  should  be  carefully  considered  as  affecting  the  light.  This 
point  and  the  size  and  position  of  the  windows  are  especially  impor- 
tant in  their  bearing  on  the  eyesight  of  the  children. 

(e.)  The  windows  should  be  properly  distributed  over  the  walls  of 
the  Class-rooms  so  that  every  desk  shall  be  sufficiently  lighted.  The 
glass  line  of  the  window  furthest  from  the  teacher  should  be  on  a  line 
with  the  back  of  the  lust  row  of  desks. 


Ventilation 
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Rule  7.— VENTILATION. 

In  each  room  there  must  be,  independently  of  doors  and  windows, 
inlets  for  fresh  air  and  outlets  for  foul  air,  communicating  with  the 
outer  air. 

Inlets  should  be  placed  as  far  as  may  be  from  doors  and  fireplaces. 
The}-  must  not  consist  of  gratings  in  floors. 

Outlets  for  the  extraction  of  foul  air  should  be  placed  in  such 
positions  as  are  required  by  the  system  adopted. 

Special  attention  must  he  paid  to  ventilation  in  Chemical  Laboratories  and 
Cookery-rooms. 

Rule  S. — WARMINC;. 

\Varming  may  be  done  either  by  open  fire-grates  (if  possible 
arranged  to  admit  fresh  warm  air),  by  hot-water  pipes  (in  which  case 
the  principle  of  direct  radiation  is  recommended),  or  by  hot  air.  An 
even  temperature  of  from  54^  to  60  should  be  maintained. 


Rule  y. — CLOSETS. 

'<>.}  In  Day  Schools  there  should  be  no  closets  in  the  main  School 
building,  except  for  women  teachers  and  girls.  All  others  should  be 
completely  disconnected  from  the  School  at  a  short  distance. 

In  Mixed  or  Dual  Schools  the  offices  and  approaches  to  them  must 
be  wholly  separate  for  the  two  sexes. 

The  number  of  closets  required  in  the  case  of  Day  Schools  is  i  for 
every  15  girls  for  the  first  100,  I  for  every  25  above  that  number, 
I  for  every  25  boys,  and  i  urinal  for  every  15  boys. 

(b.)  In  Boarding  Schools  there  should  be  closets  near  the  Dormi- 
tories, but  separated  from  them  by  cross-ventilated  lobbies. 

The  number  of  closets  required  in  the  case  of  Boarding  Schools  is 
4  for  every  30  boarders  for  day  use,  and  I  for  every  20  boarders  for 
night  use. 
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(«,)  Each  closet  must  be  not  less  in  the  clear  than  2  ft.  3  in.  wide 
nor  more  than  3  ft.,  fully  lighted  and  cross-ventilated.  They  are  best 
divided  by  partitions  carried  up  6  ft.  only.  Doors,  if  any,  should  be 
separated  from  the  threshold  by  at  least  4  in.,  and  from  the  head  by 
at  least  6  in. 

(rf.)  If  a  cesspool  system  is  unavoidable,  the  cesspool  must  be  as  Cesspco'. 
far  as  possible  removed  from  the  playground,  be  fenced  in,  properly 
ventilated,  and  watertight. 

Rule  10. — DRAINS. 

The  arrangement  of  drains   should    bo  in    accordance   with    the  Drains. 
best  approved  modern  practice,  subject  to  the  regulations  of  the  Local 
Sanitary  Authority,  or,  if  none,  subject  to  those  of  the  nearest  Urban 
Sanitary  District  Authority. 

Rule  u. — BATH-ROOMS. 

In  Boarding  Schools  two  baths  are  required  for  every  25  boarders. 

A  good  plan  for  baths  is  a  room  with  a  floor  of  asphalt,  lead,  or 
other  impervious  material,  with  taps  and  movable  baths,  or  shower 
baths. 

Rule  12. — WATER  SUITLY. 

All  Schools  should  be  provided  with  an  adequate  supply  of  \\  hole- 
some  drinking  water. 

In  cases  where  such  supply  cannot  be  obtained  from  the  mains  of 
an  Authority  or  Company  authorised  to  supply  water,  care  must  be 
taken  to  ascertain  that  the  supply  proposed  to  be  adopted  is  adequate 
in  quantity,  is  of  suitable  character,  and  is  not  liable  to  pollution  in 
any  way,  as,  e.g.,  by  surface  drainage,  or  by  leakage  from  sewers, 
drains,  cesspools,  or  other  receptacles. 

All  water  pipes  should  be  so  laid  or  fixed  as  to  be  properly  pro- 
tected from  frost,  and  so  that,  in  the  event  of  their  becoming  unsound, 
the  water  conveyed  in  such  pipes  will  not  be  liable  to  become  fouled, 
or  to  escape  without  observation. 

There  should  be  no  direct  communication  between  any  pipe  or 
cistern  from  which  water  is  drawn  for  domestic  purposes,  and  any 
water-closet  or  urinal. 

All  water-closets  and  urinals  should  be  provided  with  proper  service 
cisterns,  which,  together  with  the  outlet  therefrom,  should  be  capable 
of  providing  a  sufficient  flush. 

Any  cistern  to  be  used  for  the  storage  of  water  should  be  water- 
tight and  be  properly  covered  and  ventilated,  and  should  be  placed  in 
such  a  position  that  the  interior  thereof  may  be  readily  inspected  and 
cleansed. 
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PART    III.— PLANS. 


SUBMISSION  OF  PLANS. 

Before  recognising  newly  erected  premises  as  suitable  for  a  Secondary  School 
the  Board  must  be  satisfied  by  the  submission  of  plans,  drawn  in  accordance  with 
the  prescribed  requirements,  that  the  Building  Regulations  are  complied  with. 

_V./?. —  Tlte  promoters  of  Schools  must  take  their  own  measures  to  secure  that 
their  plans  arc  in  order  under  any  Bye- Laws  which  way  be  in  force  in  the  district 
in  which  the  School  is  situated. 

Plans  relating  to  Secondary  Schools,  and  correspondence  on  such  plans, 
should  invariably  be  addressed  to  the  Secretary,  Board  of  Education,  Whitehall, 
London,  S.W.,  and  not  to  any  officer  of  the  Board  by  name. 

Plans  must,  except  in  special  circumstances,  be  submitted  to  the  Board 
through  the  Governing  Body  by  their  recognised  correspondent,  unless  that  body 
has  approved  the  direct  submission  of  plans  to  the  Board  by  an  architect  or  by 
the  Managers.  In  such  cases  the  covering  letter  should  refer  to  the  direction  or 
approval  of  the  Governing  Body,  and  failing  this  the  Board  may  decline  to  con- 
sider the  plans  ;  in  any  case  much  delay  and  confusion  is  caused. 

In  cases  where  sufficient  funds  arc  not  available  for  the  immediate  erection 
of  the  whole  building,  those  portions  not  proposed  to  be  carried  out  at  once 
should  be  clearly  indicated. 

Duplicate  copies  of  the  block  plan  and  of  the  plan  of  each  floor  must  be  sent 
for  retention  by  the  Board. 

REQUIREMENTS. 

(All  plans,  whether  for  new  buildings  or  for  improvements  to  existing  build- 
ings, must  be  submitted  in  accordance  witli  tlic  requirements  which  follow  ;  plans 
:c /licit  do  not  fully  comply  with  these  requirements  cannot  be  considered.} 

I.  A   BLOCK  PLAN  OF  THE  SITE,  drawn  in  ink  to  a  scale  of  20  feet  to  an 
inch.     This  plan  must  indicate: — 

(a.)  The  position  of  the  School  buildings. 
(b.)  Out-buildings. 
((•.)  Playground. 

(d.)  Drains  (collateral  and  main),  with  their  fall  and  depth  below  ground. 
(e.)  Entrances. 

(/)  Boundary  walls  or  fences,  and  their  nature. 
0>.)  Roads. 

(//.)  The  points  of  the  compass. 
(/'.)  The  levels  of  the  ground  at  the  principal  points. 
N.Ji.—for  approval  of  the  site  alone,  the  plan  should  show  (f),  (A),  and  (i). 

II.  A  PLAN  OF  EACH  FLOOR  OF  THE  SCHOOL-ROOMS  (AND  TEACHER'S  OR 
CARETAKER'S  HOUSE,  if  any),  drawn  in  ink  to  a  scale  of  8  feet  to  an  inch.     The 
internal  fittings  of  the  rooms  (fireplaces,  groups  of  desks,  &c.)  must  be  accurately 
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shown.     The  plan  should  also  state  whether  the  rooms  are  intended  for  boys, 
girls,  or  infants. 

In  cases  of  enlargement,  a  plan  showing  the  buildings  as  they  exist  is 
needed. 

III.  SECTIONS,  and  at  least  four  ELEVATIONS,  also  drawn  in  ink  to  a  scale 
of  8  feet  to  an  inch.     The  ceiling,  the  positions  of  window-heads  in   relation 
thereto,  and  the  mode  of  ventilation  must  be  shown. 

N.B. — (a.)  Pencil  drawings  cannot  be  received,  but  sketch  plans  or  coloured  tracings 
in  ink  on  tracing  cloth  may  be  submitted  while  plans  are  in  the  preliminary  stage  of 
pencil,  so  that  suggested  alterations  can  be  adopted  without  difficulty  or  expense.  Such 
plans  may  be  drawn  to  a  scale  of  16  ft.  to  i  in.  The  Board's  final  approval  will  not  in 
any  case  be  given  to  preliminary  plans,  and  the  full  plans  described  above  will  always  be 
required. 

(/>.)  Diagrams  are  of  no  value  and  cannot  be  accepted. 

(f.)  In  the  case  of  enlargements  or  alterations,  the  whole  site  and  the  existing  build- 
ing should  be  as  accurately  shown  in  every  respect  as  the  proposed  changes,  and  in  such 
a  manner  that  any  change  of  numbers  can  be  ascertained. 

(</.)  All  plans  should  be  dated,  the  scales  drawn  on,  and  dimensions  figured. 

(e.)  It  is  preferable  that  all  plans  should  be  submitted  on  linen  tracing  paper  or 
other  material  which  can  be  folded. 

IV.  A  concise  description  of  the  buildings,  and  of  the  various  rooms,  with 
their  dimensions  and  uses.     The  total  number  of  scholars  of  each  sex  for  whom 
accommodation  is  proposed  to  be  provided  must  be  stated. 

V.  In  the  case  of  alterations,  adaptations,  or  additions  the  proposed  accom- 
modation must  be  clearly  shown. 

VI.  A  DRAFT  SPECIFICATION. 

VII.  AN  ESTIMATE  of  the  total  expenditure  proposed. 


APPENDIX   C. 

RULES   FOR    PLANNING   AND   FITTING    UP 
SCHOOLS    FOR   BLIND   OR   DEAF   CHILDREN. 


TllESK  Rules  should  be  read  in  connection  with  the  General  Rules  laid  down  in 
the  Rules  for  Planning  and  Fitting  up  Public  Elementary  Schools.  Rules  3-10 
apply  only  to  Institutions  in  which  children  are  boarded  and  lodged  as  well  as 
taught. 

Schools  for  the  blind  and  the  deaf  should  not  be  held  in  the  same  building. 

1.  PLAYGROUNDS. 

Where  no  field  or  other  larger  space  has  been  secured,  the  superficial  area 
of  the  site  should  provide  not  less  than  30  sq.  ft.  per  child  of  open  space  exclu- 
sive of  buildings.  The  playgrounds  for  boys  and  girls  should  be  separate. 
There  should  be  a  large  covered  shed  open  on  one  side,  provided  with  ample 
top  light,  which,  under  supervision,  may  be  used  by  boys  and  girls  together. 

2.  CLASS-ROOMS. 

The  area  should  be,  as  a  rule,  not  less  than  20  sq.  ft.,  and  the  cubic  contents 
should  be  not  less  than  240  cub.  ft.  per  child,  and  no  Class-room  should  be 
arranged  to  accommodate  more  than  20  children.  The  position  should  be  on 
the  ground  floor,  near  the  playground.  Where  boys  and  girls  are  taught  in  one 
room,  the  exits  should  be  separate. 

The  light  should  be  ample,  and  such  as  to  suit  the  mode  of  teaching 
employed. 

The  children  should,  as  a  rule,  be  arranged  in  a  semicircle  round  the 
teacher,  and  the  light  should  be  arranged  so  as  to  enable  the  teacher  to  sec,  in 
the  case  of  the  blind,  every  change  of  facial  expression,  and  so  that  in  the  case 
of  the  deaf  the  teacher  and  scholars  may  observe  closely  the  action  of  the  lips. 

In  a  Day  School  there  should  be  a  hall  or  wide  corridor,  and,  if  possible,  a 
room  in  which  manual  instruction  can  be  given  ;  failing  provision  for  this,  in 
adjacent  Schools.  In  Day  Schools  there  should  also  be  a  room  for  the  use  of  the 
teachers. 

3.  DAY  ROOMS. 

These  should  be  of  at  least  the  same  size  as  the  class-rooms. 

4.  DINING-ROOMS. 

These  should  be  of  sufficient  size  to  scat  each  child  comfortably,  with  space 
for  the  passage  of  waiters.  There  should  be  a  minimum  of  10  sq.  ft.  per  child. 
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5.  DORMITORIES. 

The  minimum  width  should  be  18  ft,  or  16  ft.  in  small  dormitories  with  not 
more  than  twelve  beds,  the  minimum  area  should  be  50  sq.  ft.  per  child,  and  the 
minimum  cubic  capacity  500  cub.  ft.  per  child.  A  separate  bed  must  be 
provided  for  each  child,  with  sufficient  space  between  the  beds. 

Cross  ventilation  should  be  provided  where  possible. 

A  dormitory  should  be  supervised  by  means  of  a  window  in  the  bedroom  of 
the  officer  in  charge.  In  houses  or  homes  having  small  bedrooms,  the  officer's 
bedroom  should  be  closely  adjoining  on  the  same  floor. 

No  boys  over  nine  years  of  age  should  be  lodged  with  girls,  unless  in  a 
distinct  wing  approached  by  a  separate  staircase. 

Boys  under  nine  years  of  age  may  be  lodged  with  girls,  but  must  have 
separate  sleeping  rooms. 

Each  teacher  should  have  a  separate  bedroom. 

Adequate  provision  should  be  made  for  storing  clothing  and  household 
materials,  and  each  child  should  have  a  locker  or  box  in  which  to  keep  his  own 
property. 

6.  SICK-ROOMS. 

These  should  be  separate  for  each  sex,  and  should  consist  of  two  rooms  in 
each  case,  viz.,  one  for  the  patients  and  the  other  for  the  nurse.  An  aspect  S.K., 
S.,  or  S.W.  is  to  be  preferred. 

A  detached  building  is  also  necessary  for  infectious  cases,  except  in  the 
neighbourhood  of  an  hospital  to  which  cases  can  be  readily  conveyed. 

7.  BATHS  AND  LAVATORIES. 

These  should  be  supplied  with  hot  and  cold  water,  and  should  be  sufficient 
to  enable  each  child  to  obtain  a  bath  at  least  once  a  week  in  winter  and  twice 
in  summer.  Lavatory  basins  should  be  sufficient  to  enable  each  child  to  wash 
the  hands,  face,  and  upper  portion  of  the  bod}-  morning  and  evening.  The 
water  supply  should  be  sufficient  to  admit  of  fresh  water  for  each  child.  There 
should  be  provision  in  the  bath-rooms  and  lavatories  for  a  separate  towel  for 
each  child. 

8.  LATRINES. 

For  Day  Use. — The  provision  of  closets  should  be  10  per  cent,  on  the 
number  of  boys,  together  with  a  urinal  ;  and  15  per  cent,  on  the  number  of  girls. 

For  Night  Use. — One  or  two  closets  should  be  provided  adjoining  the 
dormitories,  but  disconnected  therefrom  by  a  lobby  having  a  current  of  air  by 
windows  on  two  sides. 

9.  STAIRCASES  AND  CORRIDORS. 
These  must  be  fireproof. 

10.  FIRE  ESCAPES. 

Where  only  one  staircase  exists,  or  where  the  dormitories  are  at  some 
distance  from  the  staircases,  fire  escapes  should  be  provided. 
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ARRANGEMENT   OE   SECTIONS. 


I'AKT  I.— LOCAL  EDUCATION  AUTHORITY. 

SKI   I  ION 

i.    Local  education  authorities. 


PART  II.— HICIIKK  EDUCATION. 

j.    Power  to  aid  higher  education. 

3.  Concurrent  powers  of  smaller  boroughs  and  urban  districts. 

4.  Religion-'  instruction. 


PART  III. —  LI.KMKNTARY  EDUCATION. 

5.  Powers  and  duties  as  to  elementary  education. 

f>.  Management  of  schools. 

~.  Maintenance  of  schools. 

S.  Provision  of  new  schools. 

9.  Necessity  of  schools. 

10.  Aid  grant, 

i  i.  Foundation  managers. 

12.  Grouping  of  schools  under  one  management. 

13.  Endowments. 

14.  Apportionment  of  school  fees. 

15.  Schools  attached  to  institutions. 

16.  Power  to  enforce  duties  under  Elementary  Education  Acts. 
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PART  IV.— GENERAL. 

SKCTION 

17.  Education  committees. 

1 8.  Expenses. 

19.  Borrowing. 

20.  Arrangements  between  councils. 

21.  Provisional  Orders  and  schemes. 

22.  Provision  as  to  elementary  and  higher  education  powers  respectively. 

23.  Miscellaneous  provisions. 

24.  Interpretation. 

25.  Provisions   as   to   proceedings,  transfer,   &c.,  application   of  enactments 

and  repeal. 

26.  Application  of  Act  to  Scilly  Islands. 

27.  Extent,  commencement,  and  short  title. 
SCHEDULES. 


522 


APPENDIX    D. 


AN  ACT  TO  MAKE  FURTHER  PROVISION  WITH  RESPECT  TO  EDUCA- 
TION IN  ENGLAND  AND  WALES  [i8TH  DECEMBER  1902]. 

BE  it  enacted  by  the  King's  most  Excellent  Majesty,  by  and  with  the 
advice  and  consent  of  the  Lords  Spiritual  and  Temporal,  and  Commons, 
in  this  present  Parliament  assembled,  and  by  the  authority  of  the  same, 
as  follows : — 


education 
authorities. 


PART  I. — LOCAL  EDUCATION  AUTHORITY. 

I.  For  the  purposes  of  this  Act  the  council  of  every  county  and  of 
every  county  borough  shall  be  the  local  education  authority: 

Provided  that  the  council  of  a  borough  with  a  population  of  over 
ten  thousand,  or  of  an  urban  district  with  a  population  of  over  twenty 
thousand,  shall,  as  respects  that  borough  or  district,  be  the  local  edu- 
cation authority  for  the  purpose  of  Part  III.  of  this  Act,  and  for  that 
purpose,  as  respects  that  borough  or  district,  the  expression  "local 
education  authority"  means  the  council  of  that  borough  or  district. 


l'<  >\M.T  ID  aid 
higher  i-ilu- 
r.ui'in. 
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PART  II. — HIC.IIEK  EDUCATION. 

2  i  The  local  education  authority  shall  consider  the  educational 
needs  of  their  area  and  take  such  steps  as  seem  to  them  desirable,  after 
consultation  with  the  Board  of  Education,  to  supply  or  aid  the  supply 
of  education  other  than  elementary,  and  to  promote  the  general  co- 
ordination of  all  forms  of  education,  and  for  that  purpose  shall  apply 
all  or  so  much  as  they  deem  necessary  of  the  residue  under  section 
one  of  the  Local  Taxation  ("Customs  and  Excise)  Act,  1890,  and 
shall  cany  forward  for  the  like  purpose  any  balance  thereof  which 
may  remain  unexpended,  and  may  sjx:nd  such  further  sums  as  they 
think  fit  :  Provided  that  the  amount  raised  by  the  council  of  a  county 
for  the  purpose  in  any  year  out  of  rates  under  this  Act  shall  not 
exceed  the  amount  which  would  be  produced  by  a  rate  of  twopence  in 
the  pound,  or  such  higher  rate  as  the  county  council,  with  the  consent 
of  the  Local  Government  Board,  may  fix. 

•'21  A  council,  in  exercising  their  powers  under  this  part  of  this 
Act,  shall  have  regard  to  any  existing  supply  of  efficient  schools  or 
52  A  53  Viet,     colleges,  and  to  any  steps  already  taken  for  the  purposes  of  higher 
54  \  55  Viet,    education  under  the  Technical  Instruction  Acts,  1889  and  1891. 

c.  4. 

Concurrent  3    'nlc  council  of  any  non-county  borough  or  urban  district  shall 

Miialier"          have  power  as  well  as  the  county  council  to  spend  such  sums  as  they 

think  fit  for  the  purpose  of  supplying  or  aiding  the  supply  of  education 

and  urlan  '    '  .  .       ,     ,         . . 

districts.  other  than  elementary :    Provided  that    the   amount   raised    by  the 
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council  of  a  non-county  borough  or  urban  district  for  the  purpose  in 
any  year  out  of  rates  under  this  Act  shall  not  exceed  the  amount 
which  would  be  produced  by  a  rate  of  one  penny  in  the  pound. 

4.  —  (i)   A  council,  in  the  application  of  money  under  this  part  Religious 
of  this  Act,  shall  not  require  that  any  particular  form  of  religious  instructlon- 
instruction  or  worship  or  any  religious  catechism  or  formulary  which 

is  distinctive  of  any  particular  denomination  shall  or  shall  not  be 
taught,  used,  or  practised  in  any  school,  college,  or  hostel  aided  but 
not  provided  by  the  council,  and  no  pupil  shall,  on  the  ground  of 
religious  belief,  be  excluded  from  or  placed  in  an  inferior  position  in 
any  school,  college,  or  hostel  provided  by  the  council,  and  no  catechism 
or  formulary  distinctive  of  any  particular  religious  denomination  shall 
be  taught  in  any  school,  college,  or  hostel  so  provided,  except  in  cases 
where  the  council,  at  the  request  of  parents  of  scholars,  at  such  times 
and  under  such  conditions  as  the  council  think  desirable,  allow  any 
religious  instruction  to  be  given  in  the  school,  college,  or  hostel,  other- 
wise than  at  the  cost  of  the  council  :  Provided  that  in  the  exercise  of 
this  power  no  unfair  preference  shall  be  shown  to  any  religious 
denomination. 

(2)  In  a  school  or  college  receiving  a  grant  from,  or  maintained 
by,  a  council  under  this  part  of  this  Act, 

(a)  A  scholar  attending  as  a  day  or  evening  scholar  shall  not 
be  required,  as  a  condition  of  being  admitted  into  or 
remaining  in  the  school  or  college,  to  ;ittend  or  abstain 
from  attending  any  Sunday  school,  place  of  religious 
worship,  religious  observance,  or  instruction  in  religious 
subjects  in  the  school  or  college  or  elsewhere  ;  and 

(#)  The  times  for  religious  worship  or  for  any  lesson  on  a 
religious  subject  shall  be  conveniently  arranged  for  the 
purpose  of  allowing  the  withdrawal  of  any  such  scholar 
therefrom. 

PART  III.  —  ELKMKNTARY  EDUCATION. 

5.  The  local  education  authority  shall  throughout  their  area  have   rowers  and 
the    powers    and    duties    of  a    school    board    and   school   attendance 


committee  under  the  Elementary  Education   Acts,  1870  to  1900,  and   education. 
any  other  Acts,  including  local    Acts,  and  shall  also  be  responsible 
for  and  have  the  control  of  all  secular  instruction  in  public  elementary 
schools  not  provided  by  them,  and  school  boards  and  school  attend- 
ance committees  shall  be  abolished. 

6.  —  (l)    All     public    elementary    schools    provided    by    the    local   Management 
education   authority  shall,   where  the   local   education    authority   are  ° 
the  council  of  a  county,  have  a  body  of  managers  consisting  of  a 
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number  of  managers  not  exceeding  four  appointed  by  that  council, 
together  with  a  number  not  exceeding  two  appointed  by  the  minor 
local  authority. 

Where  the  local  education  authority  are  the  council  of  a  borough 
or  urban  district  they  may,  if  they  think  fit,  appoint  for  any  school 
provided  by  them  a  body  of  managers  consisting  of  such  number  ot 
managers  as  they  may  determine. 

(2)  All  public  elementary  schools  not  provided  by  the  local  educa- 
tion authority  shall,  in  place  of  the  existing  managers,  have  a  body 
of  managers   consisting    of  a   number  of  foundation  managers  not 
exceeding  four  appointed  as  provided  by  this  Act,  together  with  a 
number  of  managers  not  exceeding  two  appointed— 

(a)  where  the  local  education  authority  are  the  council  of  a 
count\-,  one  by  that  council  and  one  by  the  minor  local 
authority  ;  and 

(/')  where  the  local  education  authority  are  the  council  of  a 
borough  or  urban  district,  both  by  that  authority. 

(3)  Notwithstanding  anything  in  this  section — 

(«)  Schools  may  be  grouped  under  one  body  of  managers  in 
manner  provided  by  this  Act ;  and 

(b.  Where  the  local  education  authority  consider  that  the 
circumstances  of  any  school  require  a  larger  bod}'  of 
managers  than  that  provided  under  this  section,  that 
authority  may  increase  the  total  number  of  managers,  so, 
however,  that  the  number  of  each  class  of  managers  is 
proportionately  increased. 

Maintenance  7  ~  '     The    local   education   authority  shall    maintain   and  keep 

of  Schools.  efficient  all  public  elementary  schools  within  their  area  which  are 
necessary,  and  have  the  control  of  all  expenditure  required  for  that 
purpose,  other  than  expenditure  for  which,  under  this  Act,  provision 
is  to  be  made  bv  the  managers  ;  but,  in  the  case  of  a  school  not 
provided  b}-  them,  only  so  long  as  the  following  conditions  and 
provisions  are  complied  with  : — 

(a)  The  managers  of  the  school  shall  carry  out  any  directions 
of  the  local  education  authority  as  to  the  secular  instruc- 
tion to  be  given  in  the  school,  including  any  directions 
with  respect  to  the  number  and  educational  qualifications 
of  the  teachers  to  be  employed  for  such  instruction,  and 
for  the  dismissal  of  any  teacher  on  educational  grounds, 
and  if  the  managers  fail  to  carry  out  any  such  direction 
the  local  education  authority  shall,  in  addition  to  their 
other  powers,  have  the  power  themselves  to  carry  out 
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the  direction  in  question  as  if  they  were  the  managers  ; 
but  no  direction  given  under  this  provision  shall  be  such 
as  to  interfere  with  reasonable  facilities  for  religious 
instruction  during  school  hours  ; 

(£)  The  local  education  authority  shall  have  power  to  inspect 
the  school  ; 

(c)  The  consent  of  the  local  education  Authority  shall  be 
required  to  the  appointment  of  teachers,  but  that  consent 
shall  not  be  withheld  except  on  education  grounds  ;  and 
the  consent  of  the  authority  shall  also  be  required  to 
the  dismissal  of  a  teacher  unless  the  dismissal  be  on 
grounds  connected  with  the  giving  of  religious  instruction 
in  the  school ; 

(</)  The  managers  of  the  school  shall  provide  the  schoolhouse 
free  of  any  charge,  except  for  the  teacher's  dwelling-house 
(if  any),  to  the  local  education  authority  for  use  as  a 
public  elementary  school,  and  shall,  out  of  funds  provided 
by  them,  keep  the  schoolhouse  in  good  repair,  and 
make  such  alterations  and  improvements  in  the  buildings 
as  may  be  reasonably  required  by  the  local  education 
authority:  Provided  that  such  damage  as  the  local 
authority  consider  to  be  due  to  fair  wear  and  tear  in 
the  use  of  any  room  in  the  schoolhouse  for  the  purpose 
of  a  public  elementary  school  shall  be  made  good  bv 
the  local  education  authority  ; 

(e)  The  managers  of  the  school  shall,  if  the  local  education 
authority  have  no  suitable  accommodation  in  schools  pro- 
vided by  them,  allow  that  authority  to  use  anv  room  in 
the  schoolhouse  out  of  school  hours  free  of  charge  for 
any  educational  purpose,  but  this  obligation  shall  not 
extend  to  more  than  three  clays  in  the  week. 

(2)  The  managers  of  a  school  maintained   but   not  provided   by 
the  local  education  authority,  in  respect  of  the  use  by  them  of  the 
school  furniture  out  of  school  hours,  and  the  local  education  authority 
in  respect  of  the  use  by  them  of  any  room  in  the  schoolhouse  out 
of  school  hours,  shall  be  liable  to  make  good  any  damage  caused  to 
the  furniture  or  the  room,  as  the  case  may  be,  by  reason  of  that  use 
(other  than  damage  arising  from  fair  wear  and  tear),  and  the  managers 
shall  take  care  that,  after  the  use  of  a   room  in  the  schoolhouse  by 
them,  the  room  is  left  in  a  proper  condition  for  school  purposes. 

(3)  If  any  question   arises  under  this  section  between   the   local 
education  authority  and   the  managers  of  a  school   not  provided  by 
the  authority,  that  question   shall   be  determined  by  the   Board  of 
Education. 
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(4)  One  of  the  conditions  required  to  be  fulfilled  by  an  elementary 
school  in  order  to  obtain  a  parliamentary  grant  shall  be  that  it  is 
maintained  under  and  complies  with  the  provisions  of  this  section. 

(5)  In  public  elementary  schools   maintained    but  not  provided 
by  the  local  education  authority,  assistant  teachers  and  pupil  teachers 
may  be  appointed,  if  it  is  thought  fit,  without  reference  to  religious 
creed  and  denomination,  and,  in  any  case  in  which  there  are  more 
candidates  for  the  post  of  pupil  teacher  than  there  are  places  to  be 
filled,  the  appointment  shall  be  made  by  the  local  education  authority, 
and  the}-  shall  determine  the  respective  qualifications  of  the  candidates 
by  examination  or  otherwise. 

(6)  Religious  instruction  given  in  a  public  elementary  school  not 
provided    by    the    local    education    authority    shall,    as    regards    its 
character,  be  in  accordance  with  the  provisions  (if  any)  of  the  trust 
deed  relating  thereto,  and  shall  be  under  the  control  of  the  managers: 
Provided    that    nothing  in    this  subsection  shall  affect  any  provision 
in  a  trust  deed   for   reference  to  the   bishop  or  superior  ecclesiastical 
or  other  denominational    authority   so   far  as  such  provision  gives  to 
the  bishop  or  authority  the  power  of  deciding  whether  the  character 
of  the  religious  instruction   is  or  is  not  in  accordance  with  the  provi- 
sions of  the  trust  deed. 

(?)  The  managers  of  a  school  maintained  but  not  provided  by  the 
local  education  authority  shall  have  all  powers  of  management 
required  for  the  purpose  of  carrying  out  this  Act,  and  shall  (subject 
to  the  powers  of  the  local  education  authority  under  this  section) 
have  the  exclusive  power  of  appointing  and  dismissing  teachers. 

rrovision  of  8. — (i     Where  the  local  education  authority  or  any  other  persons 

new  Schools.  pr,,p,,se  to  provide  a  new  public  elementary  school,  they  shall  give 
public  notice  of  their  intention  to  do  so,  and  the  managers  of  any 
existing  school,  or  the  local  education  authority  (where  they  are  not 
themselves  the  persons  proposing  to  provide  the  school),  or  any  ten 
ratcpavcrs  in  the  area  for  which  it  is  proposed  to  provide  the  school, 
may,  within  three  months  after  the  notice  is  given,  appeal  to  the 
Hoard  of  Education  on  the  ground  that  the  proposed  school  is  not 
required,  or  that  a  school  provided  by  the  local  education  authority, 
or  not  so  provided,  as  the  case  may  be,  is  better  suited  to  meet  the 
wants  of  the  district  than  the  school  proposed  to  be  provided,  and 
any  school  built  in  contravention  of  the  decision  of  the  Board  of 
Education  on  such  appeal  shall  be  treated  as  unnecessary. 

(2)  If,  in  the  opinion  of  the  Board  of  Education,  any  enlargement 
of  a  public  elementary  school  is  such  as  to  amount  to  the  provision 
of  a  new  school,  that  enlargement  shall  be  so  treated  for  the  purposes 
of  this  section. 
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(3)  Any  transfer  of  a  public  elementary  school  to  or  from  a  local 
education  authority  shall  for  the  purposes  of  this  section  be  treated 
as  the  provision  of  a  new  school. 

9.  The    Board   of  Education    shall,   without   unnecessary   delay,  Necessity  of 
determine,  in  case  of  dispute,  whether  a  school  is  necessary  or  not,  Schools, 
and,  in   so  determining,  and  also  in  deciding  on  any  appeal  as  to 
the  provision  of  a  new  school,  shall  have  regard  to  the  interest  of 
secular  instruction,  to  the  wishes  of  parents  as  to  the  education  of 
their  children,  and  to  the  economy  of  the  rates  ;  but  a  school  for  the 
time  being  recognised  as  a  public  elementary  school  shall   not  be 
considered  unnecessary  in  which  the  number  of  scholars  in  average- 
attendance,  as  computed  by  the  Board  of  Education,  is  not  less  than 
thirty. 

10. — (i)  In  lieu  of  the  grants  under  the  Voluntary  Schools  Act,   Aidant. 
1897,  and  under  section  ninety-seven  of  the  Elementary  Education   e°^( 
Act,   1870,  as  amended   by   the    Elementary    Education    Act,    1897,   3;  ^34  Viet. 
there  shall  be  annually  paid  to  every  local  education  authority,  out   j^,7^,  \jct 
of  moneys  provided  by  Parliament —  c.  10. 

(a)  a  sum  equal  to  four  shillings  per  scholar  ;  and 

(li)  an  additional  sum  of  three  halfpence  per  scholar  for  every 
complete  twopence  per  scholar  by  which  the  amount 
which  would  be  produced  by  a  penny  rate  on  the  area  of 
the  authority  falls  short  of  ten  shillings  a  scholar  : 
Provided  that,  in  estimating  the  produce  of  a  penny  rate 
in  the  area  of  a  local  education  authority  not  being  a 
count}"  borough,  the  rate  shall  be  calculated  upon  the 
county  rate  basis,  which,  in  cases  where  part  only  of  a 
parish  is  situated  in  the  area  of  the  local  education 
authority,  shall  be  apportioned  in  such  manner  as  the 
Board  of  Education  think  just. 

But  if  in  any  year  the  total  amount  <>f  parliamentary  grants 
payable  to  a  local  education  authority  would  make  the  amount  pay- 
able out  of  other  sources  by  that  authority  on  account  of  their  expenses 
under  this  part  of  this  Act  less  than  the  amount  which  would  be  pro- 
duced by  a  rate  of  threepence  in  the  pound,  the  parliamentary  grant 
shall  be  decreased,  and  the  amount  payable  out  of  other  sources  shall 
be  increased  by  a  sum  equal  in  each  case  to  half  the  difference. 

(2)  For  the  purposes  of  this  section  the  number  of  scholars  shall  be 
taken  to  be  the  number  of  scholars  in  average  attendance,  as  com- 
puted by  the  Board  of  Education,  in  public  elementary  schools  main- 
tained by  the  authority. 

II. — (i)  The  foundation  managers  of  a  school  shall  be  managers   Foundation 
appointed  under  the  provisions  of  the  trust  deed  of  the  school,  but  if  manager 
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it  is  shown  to  the  satisfaction  of  the  Board  (if  Education  that  the 
provisions  of  the  trust  deed  as  to  the  appointment  of  managers  are  in 
any  respect  inconsistent  with  the  provisions  of  this  Act,  or  insufficient 
or  inapplicable  for  the  purpose,  or  that  there  is  no  such  trust  deed 
available,  the  Board  of  Education  shall  make  an  order  under  this 
section  for  the  purpose  of  meeting  the  case. 

(2)  Any  such  order  may  be  made  on  the  application  of  the  existing 
owners,  trustees,  or  managers  of  the  school,  made  within  a  period  of 
three  months  after  the  passing  of  this  Act,  and  after  that  period  on 
the  application  of  the  local  education  authority  or  any  other  person 
interested  in  the  management  of  the  school,  and  any  such  order,  where 
it  modifies  the  trust  deed,  shall  have  effect  as  part  of  the  trust  deed, 
and  where  there  is  no  trust  deed  shall  have  effect  as  if  it  were  con- 
tained in  a  trust  deed. 

(3)  Notice  of  any  such  application,  together  with  a  copy  of  the 
draft  final  order  proposed  to  be  made  thereon,  shall  be  given  by  the 
Board  <>f  Education  to  the  local  education  authority  and  the  existing 
owners,  trustees,  and  managers,  and  any  other  persons  who  appear  to 
the  Board  of  Education  to  be  interested,  and  the  final  order  shall  not 
be  made  until  six  weeks  after  notice  has  been  so  given. 

(4;  In  making  an  order  under  this  section  with  regard  to  any 
school,  the  Board  of  Education  shall  have  regard  to  the  ownership  of 
the  school  building,  and  to  the  principles  on  which  the  education  given 
in  the  school  has  been  conducted  in  the  past. 

(5)  The  Board  of  Education  may,  if  they  think  that  the  circum- 
stances of  the  case  require  it,  make  any  interim  order  on  any  applica- 
tion under  this  section  to  have  temporary  effect  until  the  final  order 
is  made. 

o  The  body  of  managers  appointed  under  this  Act  for  a  public 
elementary  school  not  provided  by  the  local  education  authority  shall 
be  the  managers  of  that  school  both  for  the  purposes  of  the  Elementary 
Education  Acts,  1870  to  1900,  and  this  Act,  and,  so  far  as  respects 
the  management  of  the  school  as  a  public  elementary  school,  for  the 
purpose  of  the  trust  deed. 

("7,  Where  the  receipt  by  a  school,  or  the  trustees  or  managers  of 
a  school,  of  any  endowment  or  other  benefit  is,  at  the  time  of  the 
passing  of  this  Act,  dependent  on  any  qualification  of  the  managers, 
the  qualification  of  the  foundation  managers  only  shall,  in  case  of 
question,  be  regarded. 

(8)  The  Board  of  Education  may,  on  the  application  of  the 
managers  of  the  school,  the  local  education  authority,  or  any  person 
apjx-aring  to  them  to  be  interested  in  the  school,  revoke,  vary,  or 
amend  any  order  made  under  this  section  by  an  order  made  in  a 
similar  manner;  but  before  making  any  such  order  the  draft  thereof 
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shall,  as  soon  as  may  be,  be  laid  before  each  House  of  Parliament,  and, 
if  within  thirty  days,  being  days  on  which  Parliament  has  sat,  after 
the  draft  has  been  so  laid  before  Parliament,  either  House  resolves 
that  the  draft,  or  any  part  thereof,  should  not  be  proceeded  with,  no 
further  proceedings  shall  be  taken  thereon,  without  prejudice  to  the 
making  of  any  new  draft  order. 

12. — (1)  The  local  education  authority  may  group  under  one  body  Grouping  of 

of  managers  any  public  elementary  schools  provided  by  them,  and  undone 

may  also,  with  the  consent  of  the  managers  of  the  schools,  group  manage- 
under  one  body  of  managers  any  such  schools  not  so  provided. 

(2)  The  body  of  managers  of  grouped  schools  shall  consist  of  such 
number  and  be  appointed  in  such  manner  and  proportion  as,  in  the 
case  of  schools  provided    by  the    local  education  authority,  may  be 
determined    by   that    authority,   and    in   the  case  of  schools   not    so 
provided,  may  be  agreed  upon  between  the  bodies  of  managers  of  the 
schools  concerned  and  the  local  education  authority,  or  in  default  of 
agreement  may  be  determined  by  the  Board  of  Education. 

(3)  Where  the  local  education  authority  are  the  council  of  a  county, 
they  shall  make  provision  for  the  due  representation  of  minor  local 
authorities  on  the  bodies  of  managers  of  schools  grouped  under  their 
direction. 

(4)  Any  arrangement  for  grouping  schools  not   provided  by  the 
local  education  authority  shall,  unless  previously  determined  by  consent 
of  the  parties  concerned,  remain  in  force  for  a  period  of  three  years. 

13. — (i)  Nothing  in  this  Act  shall  affect  any  endowment,  or  the  Endowments. 
discretion  of  any  trustees  in  respect  thereof:  Provided  that,  where 
under  the  trusts  or  other  provisions  affecting  any  endowment  the 
income  thereof  must  be  applied  in  whole  or  in  part  for  those  purposes 
of  a  public  elementary  school  for  which  provision  is  to  be  made  by  the 
local  education  authority,  the  whole  of  the  income  or  the  part  thereof, 
as  the  case  may  be,  shall  be  paid  to  that  authority,  and,  in  case  part 
only  of  such  income  must  be  so  applied  and  there  is  no  provision 
under  the  said  trusts  or  provisions  for  determining  the  amount  which 
represents  that  part,  that  amount  shall  be  determined,  in  case  of 
difference  between  the  parties  concerned,  by  the  Board  of  Education  ; 
but  if  a  public  inquiry  is  demanded  by  the  local  education  authority, 
the  decision  of  the  Board  of  Education  shall  not  be  given  until  after 
such  an  inquiry,  of  which  ten  days'  previous  notice  shall  be  given  to 
the  local  education  authority  and  to  the  minor  local  authority  and  to 
the  trustees,  shall  have  been  first  held  by  the  Board  of  Education  at 
the  cost  of  the  local  education  authority. 

(2)  Any  money  arising  from  an  endowment,  and  paid  to  a  county 
council  for  those  purposes  of  a  public  elementary  school  for  which 
provision  is  to  be  made  by  the  council,  shall  be  credited  by  the  council 
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in  aid  of  the  rate  levied  for  the  purposes  of  this  part  of  this  Act  in  the 
parish  or  parishes  which  in  the  opinion  of  the  council  are  served  by 
the  school  for  the  purposes  of  which  the  sum  is  paid,  or,  if  the  council 
so  direct,  shall  be  paid  to  the  overseers  of  the  parish  or  parishes  in  the 
proportions  directed  by  the  council,  and  applied  by  the  overseers  in 
aid  of  the  poor  rate  levied  in  the  parish. 

14.  Where  before  the  passing  of  this  Act  fees  have  been  charged 
in  any  public  elementary  school  not  provided  by  the  local  education 
authority,  that  authority  shall,  while  they  continue  to  allow  fees  to  be 
charged  in  respect  of  that  school,  pay  such  proportion  of  those  fees  as 
may  be  agreed  upon,  or,  in  default  of  agreement,  determined  by  the 
Board  of  Education,  to  the  managers. 

15.  The   local    education    authority    may   maintain   as   a    public 
elementary  school  under  the  provisions  of  this  Act,  but  shall  not  be 
required  so  to  maintain,  any  Marine  school,  or  any  school  which  is 
part  of.  or  is  held  in  the  premises  of,  any  institution  in  which  children 
arc    boarded,  but  their  refusal    to  maintain  Such  a  school  shall    not 
render  the  school   incapable  of  receiving  a  parliamentary  grant,  nor 
shall  the  school,  if  not  so  maintained,  be  subject  to  the  provisions  of 
this  Act  as  to  the  appointment  of  managers,  or  as  to  control  by  the 
local  education  authority. 

16.  If  the  local  education  authority  fail  to  fulfil  any  of  their  duties 
under  the  Elementary  Education  Acts,  1870  to   1900,  or  this  Act,  or 
fail   to  provide  such  additional   public  school  accommodation  within 
the  meaning  <>f  the  Elementary   Education   Act,   1870,  as   is,  in  the 
opinion  of  the  Hoard  of  Education,  necessary  in  any  part  of  their  area, 
the   Hoard  of  Education  may,  after  holding  a  public  inquiry,  make 
such  order  as  they  think  necessary  or  proper  for  the  purpose  of  com- 
pelling the  authority  to  fulfil  their  duty,  and  any  such  order  may  be 
enforced  bv  mandamus. 


Kducatiun 
committees 


PAUT    IV.— GENERAL. 

17. — ( i  »  Any  council  having  powers  under  this  Act  shall  establish 
an  education  committee  or  education  committees,  constituted  in 
accordance  with  a  scheme  made  by  the  council  and  approved  by  the 
Hoard  of  Education  :  Provided  that  if  a  Council  having  powers  under 
Part  II.  only  of  this  Act  determine  that  an  education  committee  is 
unnecessary  in  their  case,  it  shall  not  be  obligatory  on  them  to 
establish  such  a  committee. 

(2)  AH  matters  relating  to  the  exercise  by  the  council  of  their 
powers  under  this  Act,  except  the  power  of  raising  a  rate  or  borrowing 
money,  shall  stand  referred  to  the  education  committee,  and  the 
council,  before  exercising  any  such  powers,  shall,  unless  in  their  opinion 
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the  matter  is  urgent,  receive  and  consider  the  report  of  the  education 
committee  with  respect  to  the  matter  in  question.  The  council  may 
also  delegate  to  the  education  committee,  with  or  without  any  restric- 
tions or  conditions  as  they  think  fit,  any  of  their  powers  under  this 
Act,  except  the  power  of  raising  a  rate  or  borrowing  money. 

(3)  Every  such  scheme  shall  provide— 

'(«)  for  the  appointment  by  the  council  of  at  least  a  majority 
of  the  committee,  and  the  persons  so  appointed  shall  be 
persons  who  are  members  of  the  council,  unless,  in  the 
case  of  a  county,  the  council  shall  otherwise  determine  ; 

(i)  for  the  appointment  by  the  council,  on  the  nomination  or 
recommendation,  where  it  appears  desirable,  of  other 
bodies  (including  associations  of  voluntary  schools),  of 
persons  of  experience  in  education,  and  of  persons 
acquainted  with  the  needs  of  the  various  kinds  of  schools 
in  the  area  for  which  the  council  acts  ; 

(c)  for  the  inclusion  of  women  as  well  as  men  among  the 
members  of  the  committee  ; 

(rf)  for  the  appointment,  if  desirable,  of  members  of  school 
boards  existing  at  the  time  of  the  passing  of  this  Act  as 
members  of  the  first  committee. 

(4)  Any  person   shall    be  disqualified   for  being  a  member  of  an 
education   committee,  who.    by  reason   of  holding  an   office   or   place 
of  profit,  or  having  any  share  or   interest   in  a  contract  or  employ- 
ment, is  disqualified   for  being   a   member  of  the  council   appointing 
the    education    committee,  but    no    such   disqualification    shall  apply 
to   a   person    by   reason    only   of   his    holding    office    in    a    school    or 
college  aided,  provided,  or  maintained  by  the  council. 

(5)  Any  such  scheme  may,  for  all  or  any  purposes  of  this   Act, 
provide  for  the  constitution  of  a  separate  education  committee  for  any 
area  within  a  count}',  or  for  a  joint   education   committee  for  any  area 
formed  by  a  combination   of  counties,  boroughs,  or  urban  districts,  or 
of  parts  thereof.      In   the  case  of  any  such  joint   committee,  it   shall 
suffice  that  a  majority  of  the  members  are  appointed  by  the  councils 
of  any  of  the  counties,  boroughs,  or  districts  out  of  which  or  parts  of 
which  the  area  is  formed. 

(6)  Before  approving  a  scheme,  the  Board  of  Education  shall  take 
such   measures  as  may  appear  expedient  for  the  purpose  of  giving 
publicity    to    the    provisions    of    the    proposed    scheme,    and,    before 
approving  any  scheme  which  provides  for  the  appointment  of  more 
than    one   education    committee,    shall    satisfy    themselves    that    due 
regard  is  paid  to  the  importance  of  the  general  co-ordination  of  all 
forms  of  education. 

(7)  If  a  scheme  under  this  section  has  not  been  made  by  a  council 


532  APPENDIX    D. 

and  approved  by  the  Board  of  Education  within  twelve  months  after 
the  passing  of  this  Act,  that  Board  may,  subject  to  the  provisions  of 
this  Act,  make  a  Provisional  Order  for  the  purposes  for  which  a 
scheme  might  have  been  made. 

(8)  Any  scheme  for  establishing  an  education  committee  of.  the 
council  of  any  county  or  county  borough  in  Wales  or  of  the  county 
of  Monmouth  or  county  borough  of  Newport  shall  provide  that  the 
52  &  53  Viet,    county  governing  body  constituted   under   the  Welsh   Intermediate 
c"  4°'  Education  Act,   1889,  for  any  such  county  or  county  borough  shall 

cease  to  exist,  and  shall  make  such  provision  as  appears  necessary 
or  expedient  for  the  transfer  of  the  powers,  duties,  property,  and 
liabilities  of  any  such  body  to  the  local  education  authority  under 
this  Act,  and  for  making  the  provisions  of  this  section  applicable 
to  the  exercise  by  the  local  education  authority  of  the  powers  so 
transferred. 

Kxpenses.  l8. — (i)  The  expenses  of  a  council  under  this  Act  shall,  so  far  as 

not  otherwise  provided  for,  be  paid,  in  the  case  of  the  council  of  a 
county  out  of  the  county  fund,  and  in  the  case  of  the  council  of  a 
borough  out  of  the  borough  fund  or  rate,  or,  if  no  borough  rate  is  levied, 
out  of  a  separate  rate  to  be  made,  assessed,  and  levied  in  like  manner 
as  the  borough  rate,  and  in  the  case  of  the  council  of  an  urban  district 
other  than  a  borough  in  manner  provided  by  section  thirty-three  of 

39  \-4oVii-t.  the  Elementary  Education  Act,  1 8/6,  as  respects  the  expenses 
mentioned  in  that  section  :  Provided  that — 

(a)  the  county  council  may,  if  they  think  fit  (after  giving 
reasonable  notice  to  the  overseers  of  the  parish  or 
parishes  concerned),  charge  an)-  expenses  incurred  by 
them  under  this  Act  with  respect  to  education  other  than 
elementary  on  any  parish  or  parishes  which,  in  the  opinion 
of  the  council,  are  served  by  the  school  or  college  in  con- 
nexion with  which  the  expenses  have  been  incurred  ;  and 

(/>)  the  county  council  shall  not  raise  any  sum  on  account  of 
their  expenses  under  Part  III.  of  this  Act  within  any 
borough  or  urban  district  the  council  of  which  is  the  local 
education  authority  for  the  purposes  of  that  Part ;  and 

(r)  the  county  council  shall  charge  such  portion  as  they  think 
fit,  not  being  less  than  one-half  or  more  than  three-fourths, 
of  any  expenses  incurred  by  them  in  respect  of  capital 
expenditure  or  rent  on  account  of  the  provision  or  im- 
provement of  any  public  elementary  school  on  the  parish 
or  parishes  which,  in  the  opinion  of  the  council,  are  served 
by  the  school  ;  and 

(</)  the  county  council  shall  raise  such  portion  as  they  think 
fit,  not  being  less  than  one-half  or  more  than  three-fourths, 
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of  any  expenses  incurred  to  meet  the  liabilities  on  account 
of  loans  or  rent  of  any  school  board  transferred  to  them, 
exclusively  within  the  area  which  formed  the  school 
district  in  respect  of  which  the  liability  was  incurred,  so 
far  as  it  is  within  their  area. 

(2)  All  receipts  in  respect  of  any  school  maintained  by  a  local 
education  authority,  including  any  parliamentary  grant,  but  excluding 
sums  specially  applicable  for  purposes  for  which  provision  is  to  be 
made  by  the  managers,  shall  be  paid  to  that  authority. 

(3)  Separate  accounts  shall  be  kept  by  the  council  of  a  borough 
of  their  receipts  and  expenditure  under  this  Act,  and  those  accounts 
shall  be  made  up  and  audited  in  like  manner  and  subject  to  the  same 
provisions  as  the  accounts  of  a  county  council,  and   the  enactments 
relating  to  the  audit  of  those  accounts  and  to  all  matters  incidental 
thereto,  and  consequential  thereon,  including  the  penal  provisions,  shall 

apply  in  lieu  of  the  provisions  of  the   Municipal  Corporations  Act,  45^46  Viet. 
1882,  relating  to  accounts  and  audit. 

(4)  Where    under    any    local    Act   the   expenses   incurred   in   any 
borough  for  the  purposes  of  the   Elementary   Education   Acts,    1870 
to  1900,  are  payable  out  of  some  fund  or  rate  other  than  the  borough 
fund  or  rate,  the  expenses  of  the  council  of  that  borough  under  this 
Act  shall  be  payable  out  of  that  fund  or  rate  instead  of  out  of  the 
borough  fund  or  rate. 

(5)  Where  any  receipts  or  payments  of  money  under   this    Act 
are  entrusted    by  the    local    education    authority    to    any    education 
committee  established  under   this    Act,   or   to  the   managers   of  any 
public  elementary  school,  the  accounts  of  those  receipts  and  payments 
shall  be  accounts  of  the  local  education  authority,  but  the  auditor  of 
those  accounts  shall  have  the  same  powers  with  respect  to  managers 
as  he  would  have  if  the  managers  were  officers  of  tine  local  education 
authority. 

Ip- — (0  A  council  may  borrow  for  the  purposes  of  the  Elementary   Burrowing. 
Education  Acts,  1870  to   1900,  or  this  Act,  in  the  case  of  a  county 
council  as  for  the  purposes  of  the  Local  Government  Act,  1888,  and 
in  the  case  of  the   council  of  a  county  borough,  borough,  or   urban   51  \52Vict. 
district  as  for  the  purposes  of  the  Public  Health  Acts,  but  the  money  c'  4'' 
borrowed   by  a   county  borough,  borough,  or   urban   district   council 
shall  be  borrowed  on  the  security  of  the  fund  or  rate  out  of  which  the 
expenses  of  the  council  under  this  Act  are  payable. 

(2)  Money  borrowed  under  this  Act  shall  not  be  reckoned  as  part 
of  the  total  debt  of  a  county  for  the  purposes  of  section  sixty-nine  of 
the  Local  Government  Act,  1888,  or  as  part  of  the  debt  of  a  county 
borough,  borough,  or  urban  district  for  the  purpose  of  the  limitation  on 
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38  &  39  Viet. 
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borrowing  under  subsections  two  and  three  of  section  two  hundred 
and  thirty-four  of  the  Public  Health  Act,  1875. 

2o.  An  authority  having  powers  under  this  Act — 

(a)  may  make  arrangements  with  the  council  of  any  county, 
borough,  district,  or  parish,  whether  a  local  education 
authority  or  not,  for  the  exercise  by  the  council,  on  such 
terms  and  subject  to  such  conditions  as  may  be  agreed 
on,  of  any  powers  of  the  authority  in  respect  of  the 
management  of  any  school  or  college  within  the  area  of 
the  council ;  and 

(l>)  if  the  authority  is  the  council  of  a  non-county  borough  or 
urban  district  may,  at  any  time  after  the  passing  of  this 
Act,  by  agreement  with  the  council  of  the  county,  and 
with  the  approval  of  the  Board  of  Education,  relinquish 
in  favour  of  the  council  of  the  county  any  of  their  powers 
and  duties  under  this  Act,  and  in  that  case  the  powers 
and  duties  of  the  authority  so  relinquished  shall  cease, 
and  the  area  of  the  authority,  if  the  powers  and  duties 
relinquished  include  powers  as  to  elementary  education, 
shall,  as  respects  those  powers,  be  part  of  the  area  of  the 
county  council. 

21. — (  i  )  Suctions  two  hundred  and  ninety-seven  and  two  hundred 
and  ninety-eight  <>f  UK-  Public  Health  Act,  1875  (which  relate  to 
Provisional  Orders),  shall  apply  to  any  Provisional  Order  made  under 
thi-^  Act  as  if  it  were  made  under  that  Act,  but  references  to  a  local 
authority  shall  be  construed  as  references  to  the  authority  to  whom 
the  Order  relates,  and  references  to  the  Local  Government  Hoard  shall 
be  construed  as  references  to  the  Hoard  of  Education. 

(j)  An)'  scheme  or  Provisional  Order  under  this  Act  may  contain 
such  incidental  or  consequential  provisions  as  ma)'  appear  necessary 
or  expedient. 

(3)  A  scheme  under  this  Act  when  approved  shall  have  effect  as 
if  enacted  in  this  Act,  and  any  such  scheme,  or  any  Provisional  Order 
made  for  the  purposes  of  such  a  scheme,  may  be  revoked  or  altered  by 
a  scheme  made  in  like  manner  and  having  the  same  effect  as  an 
original  scheme. 

22.  —  ( i  y  In  this  Act  and  in  the  Elementary  Education  Acts  the  ex- 
pression "elementary  school  "  shall  not  include  any  school  carried  on 
as  an  evening  school  under  the  regulations  of  the  Board  of  Education. 

(2j  The  power  to  provide  instruction  under  the  Elementary 
Education  Acts,  1870  to  1900,  shall,  except  where  those  Acts  ex- 
pressly provide  to  the  contrary,  be  limited  to  the  provision  in  a 
public  elementary  school  of  instruction  given  under  the  regulations 
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of  the  Board  of  Education  to  scholars  who,  at  the  close  of  the 
school  year,  will  not  be  more  than  sixteen  years  of  age :  Provided 
that  the  local  education  authority  may,  with  the  consent  of  the 
Board  of  Education,  extend  those  limits  in  the  case  of  any  such 
school  if  no  suitable  higher  education  is  available  within  a  reasonable 
distance  of  the  school. 

(3)  The  power  to  supply  or  aid  the  supply  of  education  other 
than  elementary  includes  a  power  to  train  teachers,  and  to  supply 
or  aid  the  supply  of  any  education  except  where  that  education  is 
given  at  a  public  elementary  school. 

23. — (i)  The  powers  of  a  council  under  this   Act  shall   include  Miscel- 
the  provision  of  vehicles   or    the    payment  of   reasonable    travelling  l; 
expenses  for  teachers  or  children  attending  school  or  college  when- 
ever the  council  shall  consider  such  provision  or  payment   required 
by  the  circumstances  of  their  area  or  of  any  part  thereof. 

(2)  The    power    of  a    council    to    supply    or    aid    the    supply    of 
education,    other   than    elementary,    shall    include    power    to    make 
provision    for   the    purpose    outside   their  area   in   cases   where  they 
consider  it  expedient  to  do  so  in  the  interests  of  their  area,  and  shall 
include  power  to  provide  or  assist  in  providing  scholarships  for,  and 
to  pay  or  assist  in  paying  the  fees  of,  students  ordinarily  resident  in 
the    area  of  the  council   at  schools   or  colleges  or  hostels  within  or 
without  that  area. 

(3)  The    count}-    councillors    elected     for    an    electoral    division 
consisting    wholly    of   a    borough    or    urban    district    whose    council 
are  a  local  education  authority  for  the  purpose  <>f  Part   III.  of  this 
Act,  or  of  some  part  of  such  a  borough  or  district,  shall    not   vote 
in  respect  of  any  question  arising  before  the  county  council  which 
relates  only  to  matters  under  Part  III.  of  this  Act. 

(4)  The  amount   which   would   be  produced   by   any  rate  in    the 
pound  shall  be  estimated  for  the  purposes  of  this  Act  in  accordance 
with  regulations  made  by  the  Local  Government  Hoard. 

(5)  The  Mortmain  and  Charitable   Uses  Act,  1888,  and  so  much   51  ,v  52  Viet. 
of  the   Mortmain   and   Charitable    Uses   Act,   1891,  as   requires   that  c'4£ '     vjct 
land  assured  by  will  shall  be  sold  within  one  year  from  the  death  of  c.  73. 

the  testator,  shall  not  apply  to  any  assurance,  within  the  meaning  of 
the  said  Act  of  1888,  of  land  for  the  purpose  of  a  school  house  for 
an  elementary  school. 

(6)  A    woman    is    not    disqualified,    either    by    sex    or    marriage, 
for  being  on  any  body  of  managers  or  education  committee  under 
this  Act. 

(7)  Teachers  in  a    school    maintained   but  not  provided  by  the 
local  education  authority  shall 'be  in  the  same  position  as  respects 


51  &  52  Viet. 
c.  41. 


33  &  34  Viet, 
c.  75- 
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disqualification  for  office  as  members  of  the   authority  as   teachers 
in  a  school  provided  by  the  authority. 

(8)  Population  for  the  purposes  of  ,this  Act   shall  be  calculated 
according  to  the  census  of  nineteen  hundred  and  one. 

(9)  Subsections   one   and    five    of  section    eighty-seven    of    the 
Local  Government  Act,  1888  (which  relate  to  local  inquiries),  shall 
apply   with    respect   to    any   order,   consent,   sanction,   or    approval 
which  the  Local  Government  Board  are  authorised  to  make  or  give 
under  this  Act. 

(10)  The    Board   of  Education    may,   if  they   think    fit,   hold    a 
public    inquiry    for   the   purpose   of  the    exercise    of  any   of    their 
powers  or  the  performance  of  any  of  their  duties  under  this  Act, 
and  section  seventy-three  of  the   Elementary  Education   Act,   1870, 
shall  apply  to  any  public  inquiry  so  held  or  held  under  any  other 
provision  of  this  Act. 


Interpret^-  24. — <\)  Unless  the  context  otherwise    requires,  any   expression 

to  which  a  special  meaning  is  attached  in  the  Elementary  Education 
Acts,  1870  to  1900,  shall  have  the  same  meaning  in  this  Act. 

(2,  In  this  Act  the  expression  "minor  local  authority"  means, 
as  respects  any  school,  the  council  of  any  borough  or  urban  district, 
or  the  parish  council  or  'where  there  is  no  parish  council)  the 
parish  meeting  of  any  parish  which  appears  to  the  county  council 
to  be  served  by  the  school.  Where  the  school  appears  to  the 
county  council  to  serve  the  area  of  more  than  one  minor  local 
authority  the  county  council  shall  make  such  provision  as  they 
think  proper  for  joint  appointment  of  managers  by  the  authorities 
concerned. 

ri  ^ -•>  Viet  ^3)   In   this   Act  the  expressions  "powers,"  "duties,"  "property," 

c.  41.  and   "liabilities"  shall,  unless  the  context  otherwise  requires,  have 

the  same  meanings  as  in  the  Local  Government  Act,  1888. 

<i,j  In  this  Act  the  expression  "college"  includes  any  educational 
institution,  whether  residential  or  not. 

(5)  In  this  Act,  unless  the  context  otherwise  requires,  the  ex- 
pression "trust  deed"  includes  any  instrument  regulating  the  trusts 
or  management  of  a  school  or  college. 


25. — (i)  The  provisions  set  out  in  the  First  and  Second  Schedules 
to  this  Act  relating  to  education  committees  and  managers,  and  to 


for  the  purpose  of  carrying  the  provisions  of  this  Act  into  effect. 

(2)  In  the  application  of  the  Elementary  Education  Acts,  1870  to 


I'rovUions 
as  to  pro- 
ceedings, 

transfer,  &c.,     the  transfer  of  property  and  officers,  and  adjustment,  shall  have  effect 

application 
of  enact- 
ments and 
repeal. 
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1900,  and  other  provisions  referred  to  in  that  schedule,  the  modifica- 
tions specified  in  the  Third  Schedule  to  this  Act  shall  have  effect. 

(3)  The  enactments  mentioned  in  the  Fourth  Schedule  to  this 
Act  shall  be  repealed  to  the  extent  specified  in  the  third  column  of 
that  schedule. 

26.  For  the  purposes  of  this  Act  the  Council  of  the  Isles  of  Scilly  Application 
shall  be  the  local  education  authority  for  the  Scilly  Islands,  and  the  |£^" lo 
expenses  of  the  council  under  this  Act  shall  be  general  expenses  of  islands, 
the  Council. 

27. — (l)  This  Act   shall   not   extend   to   Scotland   or    Ireland,  or,   Kxtent.com- 
except  as  expressly  provided,  to  London. 

(2)  This  Act  shall,  except  as  expressly  provided,  come  into  opera- 
tion on  the  appointed  day,  and  the  appointed  day  shall  be  the  twenty- 
sixth  day  of  March  nineteen  hundred  and  three,  or  such  other  clay, 
not  being  more  than  eighteen  months  later,  as  the  Hoard  of  Education 
may  appoint,  and  different  days  may  be  appointed  for  different  purposes 
and  for  different  provisions  of  this  Act,  and  for  different  councils. 

(3)  The    period    during  which    local    authorities   ma}-,   under   the  i  Kdw.  7, 
Education   Act,   1901,  as  renewed  by  the   Education   Act,   1901     Re-  C2 '1.'(']w 
newal)  Act,  1902,  empower  school  boards  to  carry  on  the  work  of  the  c.  19. 
schools  and  classes  to  which  those  Acts  relate  shall  be  extended  to 

the  appointed  day,  and  in  the  case  of  London  to  the  twenty-sixth  day 
of  March  nineteen  hundred  and  four. 

(4)  This  Act  may  be  cited  as  the   Education   Act,  1902,  and  the 
Elementary  Education  Acts,  1870  to  1900,  and  this  Act  may  be  cited 
as  the  Education  Acts,  1870  to  1902. 
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SCHEDULES. 


section  25-  FIRST   SCHEDULE. 

PROVISION  AS  TO  EDUCATION  COMMITTEES  AND  MANACKKS. 

A. — Education  Committees. 

(\)  The  council  by  whom  an  education  committee  is  established 
may  make  regulations  as  to  the  quorum,  proceedings,  and  place  of 
meeting  of  that  committee,  but  subject  to  any  such  regulations,  the 
quorum,  proceedings,  and  place  of  meeting  of  the  committee  shall  be 
such  as  the  committee  determine. 

(2)  The  chairman  of  the  education  committee  at  any  meeting  of 
the   committee   shall,  in   case  of  an   equal   division   of  votes,  have  a 
second  or  casting  vote. 

(3)  The  proceedings  of  an  education  committee  shall  not  be  in- 
validated by  any  vacancy  among  its  members  or  by  any  defect  in  the 
election,  appointment,  or  qualification  of  any  members  thereof. 

4)  Minutes  of  the  proceedings  of  an  education  committee  shall 
be  kept  in  a  book  provided  for  that  purpose,  and  a  minute  of  those 
proceedings,  signed  at  the  same  or  next  ensuing  meeting  by  a  person 
describing  himself  as,  or  appearing  to  be,  chairman  of  the  meeting  of 
the  committee  at  which  the  minute  is  signed,  shall  be  received  in 
evidence  without  further  proof. 

(5  Until  the  contrary  is  proved,  an  education  committee  shall  be 
deemed  to  have  been  duly  constituted  and  to  have  power  to  deal  with 
any  matters  referred  t<>  in  its  minutes. 

6)  An  education  committee  may,  subject  to  any  directions  of  the 
council,  appoint  such  and  so  many  sub-committees,  consisting  either 
wholly  or  parti)'  of  members  of  the  committee,  as  the  committee 
thinks  fit. 

H. — Alanagers. 

(ij  A  bod)-  of  managers  may  choose  their  chairman,  except  in 
cases  where  there  is  an  ex-officio  chairman,  and  regulate  their  quorum 
and  proceedings  in  such  manner  as  they  think  fit,  subject,  in  the  case 
of  the  managers  of  a  school  provided  by  the  local  education  authority, 
to  any  directions  of  that  authority. 

Provided  that  the  quorum  shall  not  be  less  than  three,  or  one-third 
of  the  whole  number  of  managers,  whichever  is  the  greater. 
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(2)  Every  question  at  a  meeting  of  a  body  of  managers  shall  be 
determined  by  a  majority  of  the  votes  of  the  managers  present  and 
voting  on  the  question,  and  in  case  of  an  equal  division  of  votes  the 
chairman  of  the  meeting  shall  have  a  second  or  casting  vote. 

(3)  The  proceedings  of  a  body  of  managers  shall  not  be  invalidated 
by  any  vacancy  in  their  number,  or  by  any  defect  in  the  election, 
appointment,  or  qualification  of  any  manager. 

(4)  The   body   of  managers   of  a   school   provided   by  the  local 
education   authority   shall    deal    with    such    matters   relating  to  the 
management   of  the   school,   and    subject    to    such    conditions    and 
restrictions,  as  the  local  education  authority  determine. 

(5)  A  manager  of  a  school  not  provided  by  the  local  education 
authority,  appointed  by  that  authority  or  by  the  minor  local  authority, 
shall  be  removable  by  the  authority  by  whom  he  is  appointed,  and 
any  such  manager  may  resign  his  office. 

(6)  The  body  of  managers  shall  hold  a  meeting  at  least  once  in 
every  three  months. 

(7)  Any  two  managers  may  convene  a   meeting  of  the  body  of 
managers. 

(8)  The  minutes  of  the  proceedings  of  every  body  of  managers 
shall  be  kept  in  a  book  provided  for  that  purpose. 

(9)  A  minute  of  the  proceedings  of  a  body  of  managers,  signed  at 
the  same  or  the  next  ensuing  meeting  by  a  person  describing  himself 
as,  or  appearing  to  be,  chairman  of  the  meeting  at  which  the  minute 
is  signed,  shall  be  received  in  evidence  without  further  proof. 

(10)  The  minutes  of  a  body  of  managers  shall  be  open  to  inspec- 
tion by  the  local  education  authority. 

(11)  Until  the  contrary  is  proved,  a  bod)-  of  managers  shall   be 
deemed  to  be  duly  constituted  and  to  have  power  to  deal  with  the 
matters  referred  to  in  their  minutes. 


SECOND    SCHEDULE.  Section  25. 

PROVISIONS  AS  TO  TRAXSFKR  OK  PROPERTY  AM>  OFFICERS, 
AND  ADJUSTMENT. 

(l)  The  property,  powers,  rights,  and  liabilities  (including  any 
property,  powers,  rights,  and  liabilities  vested,  conferred,  or  arising 
under  any  local  Act  or  any  trust  deed)  of  any  school  board  or  school 
attendance  committee  existing  at  the  appointed  day  shall  be  trans- 
ferred to  the  council  exercising  the  powers  of  the  school  board. 
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(2)  Where,  under  the  provisions  of  this  Act,  any  council  relin- 
quishes  its   powers   and  duties  in   favour  of  a  county  council,  any 
property    or  rights   acquired    and    any    liabilities    incurred,    for   the 
purpose  of  the  performance  of  the  powers  and  duties   relinquished, 
including  any  property  or  rights  vested  or  arising,  or  any  liabilities 
incurred,  under  any  local  Act  or  trust  deed,  shall  be  transferred  to  the 
county  council. 

(3)  Any  loans  transferred  to  a  council  under  this  Act  shall,  for 
the  purpose  of  the  limitation  on  the  powers  of  the  council  to  borrow, 
be  treated  as  money  borrowed  under  this  Act. 

52  &  53  Viet.          (4)  Any  liability  of  an  urban  district  council  incurred  under  the 
•  7\\   Viet     Technical  Instruction  Acts,  1889  and  1891,  and  charged  on  any  fund 
c.  4.  or  rate,  shall,  by  virtue  of  this  Act,  become  charged  on  the  fund  or 

rate  out  of  which  the  expenses  of  the  council  under  this  Act  are 
payable,  instead  of  on  the  first-mentioned  fund  or  rate. 

53  &  54  Viet.          (5)  Section    two   of  this   Act  shall   apply  to  any  balance  of  the 

residue  under  section  one  of  the  Local  Taxation  (Customs  and 
Kxci.se;  Act,  1890,  remaining  unexpended  and  unappropriated  by 
any  council  at  the  appointed  day. 

51  .v.  52  Viet.  61  Where  the  liabilities  of  a  school  board  transferred  to  the  local 

«>\''-7  Viet     education  authority  under  this  Act  comprise  a  liability  on  account  of 
c.  73."  money  advanced  by  that  authority  to  the   school    board,  the  Local 

Government  Hoard  may  make  such  orders  as  they  think  fit  for 
providing  for  the  repayment  of  any  debts  incurred  by  the  authority 
for  the  purposes  of  those  advances  within  a  period  fixed  by  the 
order,  and,  in  case  the  money  advanced  to  the  school  board  has  been 
money  standing  to  the  credit  of  any  sinking  fund  or  redemption 
fund  or  capital  money  applied  under  the  Local  Government  Acts, 
1888  and  1894,  or  either  of  them,  for  the  repayment  to  the  proper 
fund  or  account  of  the  amount  so  advanced. 

Any   order   of  the   Local    Government   Hoard    made  under  this 
provision  shall  have  effect  as  if  enacted  in  this  Act. 

56  \  57  Viet.  '//  Where  a  district  council  ceases  by  reason  of  this  Act  to  be  a 

••  •»*•  school  authority  within  the  meaning  of  the  Elementary   Education 

c.  32.  (Blind  and  Deaf  Children;  Act,  1893,  or  the  Elementary  Education 

(Defective  and  Epileptic  Children)  Act,  1899,  any  property  or  rights 
acquired  and  any  liabilities  incurred  under  those  Acts  shall  be  trans- 
ferred to  the  county  council,  and,  notwithstanding  anything  in  this 
Act,  the  county  council  may  raise  any  expenses  incurred  by  them  to 
meet  any  liability  of  a  school  authority  under  those  Acts  (whether 
a  district  council  or  not),  and  transferred  to  the  county  council,  off 
the  whole  of  their  area,  or  off  any  parish  or  parishes  which  in  the 
opinion  of  the  council  are  served  by  the  school  in  respect  of  which 
the  liability  has  been  incurred. 
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(8)  Sections  eighty-five  to  eighty-eight  of  the  Local  Government  56  &  57  Viet. 
Act,    1894   (which   contain    transitory   provisions),  shall  apply   with  c-  7* 
respect   to    any   transfer    mentioned    in    this    schedule,   subject    as 

follows : — 

(«)  References  to  "  the  appointed  day  "  and  to  "  the  passing  of 
this  Act "  shall  be  construed,  as  respects  a  case  of  reiin- 
quishment  of  powers  and  duties,  as  references  to  the 
date  on  which  the  relinquishment  takes  effect ;  and 

(£)  the  powers  and  duties  of  a  school  board  or  school  attend- 
ance committee  which  is  abolished,  or  a  council  which 
ceases  under  the  provisions  of  this  Act  to  exercise 
powers  and  duties,  shall  be  deemed  to  be  powers  and 
duties  transferred  under  this  Act ;  and 

(<r)  subsections  four  and  five  of  section  eighty-five  shall  not 
apply. 

(9)  The  disqualification  of  any  persons  who  are,  at  the  time  of  the 
passing  of  this  Act,  members  of  any  council,  and  who  will  become 
disqualified    for    office    in  consequence  of  this  Act,  shall  not,  if  the 
council   so  resolve,  take   effect  until   a  day  fixed   by  the  resolution, 
not  being  later  than  the  next  ordinary  day  of  retirement  of  councillors 
in  the  case  of  a  county  council,  the  next  ordinary  day  of  election  of 
councillors  in  the  case  of  the  council  of  a  borough,  and  the  fifteenth 
day  of  April  in  the  year  nineteen  hundred  and  four  in  the  case  of  an 
urban  district  council. 

(10)  No  election  of  members  of  a  school  board  shall  be  held  after 
the   passing  of  this  Act,  and  the  term  of  office  of  members  of  any 
school  board  holding  office  at  the  passing  of  this  Act,  or  appointed  to 
fill  casual  vacancies  after  that  date,  shall  continue  to  the  appointed 
day,  and  the  Board  of  Education  may  make  orders  with  respect  to 
any  matter  which  it  appears  to  them  necessary  or  expedient  to  deal 
with  for  the  purpose  of  carrying  this  provision  into  effect,  and  any 
order  so  made  shall  operate  as  if  enacted  in  this  Act. 

(11)  Where  required  for  the  purpose  of  bringing  the  accounts  of  a 
school  to  a  close  before  the  end  of  the  financial  year  of  the  school,  or 
for  the  purpose  of  meeting  any  change  consequent  on  this  Act,  the 
Board  of  Education  may  calculate  any  parliamentary  grant  in  respect 
of  any  month  or  other  period  less  than  a  year,  and   may  pay  any 
parliamentary  grant  which  has  accrued  before  the  appointed  day  at 
such  times  and  in  such  manner  as  they  think  fit. 

(12)  Any  parliamentary  grant  payable  to  a   public   elementary  6o&6iVict. 
school  not  provided  by  a  school  board  in  respect  of  a  period  before  c-  5- 

the  appointed  day  shall  be  paid  to  the  persons  who  were  managers  of 
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the  school  immediately  before  that  day,  and  shall  be  applied  by  them 
in  payment  of  the  outstanding  liabilities  on  account  of  the  school,  and 
so  far  as  not  required  for  that  purpose  shall  be  paid  to  the  persons 
who  are  managers  of  the  school  for  the  purposes  of  this  Act  and  shall 
be  applied  by  them  for  the  purposes  for  which  provision  is  to  be 
made  under  this  Act  by  those  managers,  or  for  the  benefit  of  any 
general  fund  applicable  for  those  purposes  ;  Provided  that  the  Board 
of  Kducation  may,  if  they  think  fit,  pay  any  share  of  the  aid  grant 
under  the  Voluntary  Schools  Act,  1897,  allotted  to  an  association  of 
voluntary  schools,  to  the  governing  bod)'  of  that  association,  if  such 
governing  body  satisfy  the  Board  of  Kducation  that  proper  arrange- 
ments have  been  made  for  the  application  of  any  sum  so  paid. 

('13)  Any  school  which  has  been  provided  by  a  school  board  or  is 
deemed  to  have  been  so  provided  shall  be  treated  for  the  purposes  of 
the  Klementary  Education  Acts,  1870  to  1900,  and  this  Act,  as  a 
school  which  has  been  provided  by  the  local  education  authority,  or 
which  is  deemed  to  have  been  so  provided,  as  the  case  may  be. 

14,  The  local  education  authority  shall  be  entitled  to  use  for  the 
purposes  of  the  school  any  school  furniture  and  apparatus  belonging 
to  the  trustees  or  managers  of  any  public  elementary  school  not  pro- 
vided by  a  school  board,  and  in  use  for  the  purposes  of  the  school 
before  the  appointed  day. 

I  5  ;  During  the  period  between  the  passing  of  this  Act  and  the 
appointed  day,  the  managers  of  any  public  elementary  school,  whether 
provided  by  a  school  board  or  not,  and  any  school  attendance  com- 
mittee, shall  furnish  to  the  council,  which  will  on  the  appointed  day 
become  the  local  education  authority,  such  information  as  that 
council  may  reasonably  require. 

16  The  officers    of  any   authority   whose   property,   rights,  and 
liabilities  are  transferred  under  this  Act  to  any  council  shall  be  trans- 
ferred to  and  become  the  officers  of  that  council,  but  that  council  may 
abolish    the    office    of    any    such    officer    whose   office   they   deem 
unnecessary. 

17  Kvery  officer  so  transferred  shall  hold  his  office  by  the  same 
tenure  and  on  the  same  terms  and  conditions  as  before  the  transfer, 
and  while  performing  the  same  duties  shall  receive  not  less  salary  or 
remuneration  than  theretofore,  but  if  any  such  officer  is  required  to 
perform  duties  which  are  not  analogous  to  or  which  are  an  unreason- 
able addition  to  those  which  he  is  required  to  perform  at  the  date  of 
the  transfer,  he   may   relinquish    his  office,  and  any  officer  who  so 
relinquishes  his  office,  or  whose  office  is  abolished,  shall  be  entitled 
to  compensation  under  this  Act. 
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(18)  A  council  may,  if  they  think  fit,  take  into  account  continuous 
service  under  any  school  boards  or  school  attendance  committees  in 
order  to  calculate  the  total  period  of  service  of  any  officer  entitled  to 
compensation  under  this  Act. 

(19)  If  an  officer  of  any  authority  to  which  the  Poor  Law  Officers'  50  ,.v  60  Viet. 
Superannuation  Act,  1896,  applies  is  under  this  Act  transferred  to  c'  5°- 

any  council,  and  has  made  the  annual  contributions  required  to  be 
made  under  that  Act,  the  provisions  of  that  Act  shall. apply,  subject 
to  such  modifications  as  the  Local  Government  Board  may  by  order 
direct  for  the  purpose  of  making  that  Act  applicable  to  the  case. 

(20)  Any    local    education   authority   who    have    established    any 
pension  scheme,  or  scheme  for  the  superannuation  of  their  officers, 
may  admit   to   the  benefits  of  that   scheme  any  officers  transferred 
under  this  Act  on  such  terms  and  conditions  as  they  think  fit. 

(21)  Section  one  hundred  and  twenty  of  the   Local   Government   51  \  52  Via. 
Act,   1888,  which   relates  to  compensation   to  existing  officers,  shall   ' 

apply  as  respects  officers  transferred  under  this  Act,  and  also  'with 
the  necessary  modifications)  to  any  other  officers  who,  by  virtue  of 
this  Act  or  anything  done  in  pursuance  or  in  consequence  of  this 
Act,  suffer  direct  pecuniary  loss  by  abolition  of  office  or  by  diminu- 
tion or  loss  of  fees  or  salary,  in  like  manner  as  it  applies  to  officers 
transferred  under  this  Act,  subject  as  follows  : — 

(a)  any  reference  in  that  section  to  the  count}-  council  shall 
include  a  reference  to  a  borough  or  urban  district 
council ;  and 

(6)  references  in  that  section  to  "the  passing  of  this  Act"  shall 
be  construed,  as  respects  a  case  of  relinquishment  of 
powers  and  duties,  as  references  to  the  date  on  which  the 
relinquishment  takes  effect ;  and 

(c)  any  reference  to  powers  transferred  shall  be  construed  as  a 
reference  to  property  transferred  ;  and 

(ef)  any  expenses  shall  be  paid  out  of  the  fund  or  rate  out  of 
which  the  expenses  of  a  council  under  this  .Act  arc- 
paid,  and,  if  any  compensation  is  payable  otherwise  than 
by  way  of  an  annual  sum,  the  payment  of  that  compensa- 
tion shall  be  a  purpose  for  which  a  council  may  borrow 
for  the  purposes  of  this  Act. 

(22)  Section  sixty-eight   of    the    Local    Government    Act,    1894  56  \  57  Viet, 
(which  relates  to  the  adjustment  of  property  and  liabilities),  shall  c-  73- 
apply  with  respect  to  any  adjustment  required  for  the  purposes  of 

this  Act. 


544  APPENDIX    D. 

Sections.  THIRD   SCHEDULE. 

MODIFICATION  OF  ACTS,  &c. 

39 & 40 Viet.          (i)  References  to  school    boards   and   school    districts   shall    be 

C  7&<n  Viet     construed  as  references  to  local  education  authorities  and  the  areas 

c.  22.  for  which  they  act,  except  as  respects  transactions  before  the  appointed 

day,  and  except  that  in  paragraph  (2)  of  section   nineteen  of  the 

Elementary   Education   Act,  1876,  and  in  subsection  (i)  of  section 

two  of  the  Education  Code  (1890)  Act,  1890,  references  to  a  school 

district  shall,  as  respects  the  area  of  a  local  education  authority  being 

the  council  of  a  county,  be  construed  as  references  to  a  parish. 

(2)  References  to  the  school  fund  or  local  rate  shall  be  construed 
as  references  to  the  fund  or  rate  out  of  which  the  expenses  of  the 
local  education  authority  are  payable. 

(3)  In  section  thirty-eight  of  the  Elementary  Education  Act,  1876, 
references  to  members  of  a  school  board  shall  be  construed  as  refer- 
ences to   members  of  the  education  committee,  or  of  any  sub-com- 
mittee appointed  by  that  committee  for  school  attendance  purposes. 

(4;  The  power  of  making  byelaws  shall  (where  the  local  educa- 
tion authority  is  a  county  council)  include  a  [>ower  of  making  different 
byelaws  for  different  parts  of  the  area  of  the  authority. 

54  >v  55  Viet.  5    The   following   provision  shall  have  effect  in  lieu  of  section 

five  of  the  Elementary  Education  Act,  1891  : 

"The  duty  of  a  local  education  authority  under  the  Education 
Acts,  1870  to  1902,  to  provide  a  sufficient  amount  of  public  school 
accommodation  shall  include  the  duty  to  provide  a  sufficient  amount 
of  public  school  accommodation  without  payment  of  fees  in  every 
part  of  their  area." 

33  &  34  Viet.  /6;  The  words  "  in  the  opinion  of  the  Hoard  of  Education  "  shall 
be  substituted  for  the  words  "in  their  opinion"  in  the  first  paragraph 
of  section  eighteen  of  the  Elementary  Education  Act,  1870. 

(•j)  Section  ninety-nine  of  the  Elementary  Education  Act,  1870, 
shall  apply  to  the  fulfilment  of  any  conditions,  the  performance  of 
any  duties,  and  the  exercise  of  any  powers  under  this  Act,  as  it 
applies  to  the  fulfilment  of  conditions  required  in  pursuance  of  that 
Act  to  be  fulfilled  in  order  to  obtain  a  parliamentary  grant. 

36  &  37  Viet.          (8)  A  reference  to  the  provisions  of  this  Act  as  to  borrowing  shall 

;  ^  be  substituted  in  section  fifteen  of  the   Elementary  Education  Act, 

c.  42.  1 876,  for  the  reference  to  section  ten  of  the  Elementary  Education 

Act,  1873,  and  a  reference  to  the  Local  Government  Board  shall  be 

substituted  for  the  second  reference  in  that  section  to  the  Education 
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Department,  and  also  for  the  reference  to  the  Education  Department 
in  section  five  of  the  Elementary  Education  (Blind  and  Deaf  Children) 
Act,  1893. 

(9)  A   reference   to   the   provisions   of  this   Act    relating  to  the  43  &  44  Viet, 
enforcement  of  the  performance  of  the  local  education  authority's   ™ 
duties    by    mandamus    shall    be    substituted    in    section    two   of  the  c.  79. 
Elementary  Education  Act,  1880,  for  the  reference  to  section  twenty- 
seven  of  the  Elementary  Education  Act,  1876. 

(10)  The  substitutions  for  board  schools,  school  districts,  school 
fund,  and  local  rate  made  by  this  schedule  shall,  unless  the  context 
otherwise  requires,  be  made  in  any  enactment  referring  to  or  applying 
the  Elementary  Education   Acts,   1870  to    1900,  or  any  of  them,  so 
far  as  the  reference  or  application  extends. 

(11)  References  in  any  enactment  or  in  any  provision  of  a  scheme  52  &  53  Viet, 
made   under  the  Charitable  Trusts  Acts,    1853   to    1894,  or  the  Kn-  &'«  Viet 
dowed   Schools   Acts,    1869  to    1889,  or  the   Elementary  Education  c.  4. 
Acts,   1870  to   1900,  to  anj-  provisions  of  the  Technical    Instruction 

Acts,  1889  and  1891,  or  either  of  those  Acts,  shall,  unless  the  context 
otherwise  requires,  be  construed  as  references  to  the  provisions  of 
Part  II.  of  this  Act,  and  the  provisions  of  this  Act  shall  apply  with 
respect  to  any  school,  college,  or  hostel  established,  and  to  any 
obligation  incurred,  under  the  Technical  Instruction  Acts,  1889  and 
1891,  as  if  the  school,  college,  or  hostel  had  been  established  or  the 
obligation  incurred  under  Part  II.  of  this  Act. 


•5' 


(i2j  The  Local  Government  Board  may,  after  consultation  with  45  &  46  Viet. 
the  Board  of  Education,  by  order  make  such  adaptations  in  the  ' '  5°- 
provisions  of  any  local  Act  (including  any  Act  to  confirm  a  Provi- 
sional Order  and  any  scheme  under  the  Municipal  Corporations  Act, 
1882,  as  amended  by  any  subsequent  Act;  as  may  seem  to  them  to 
be  necessary  to  make  those  provisions  conform  with  the  provisions 
of  this  Act,  and  may  also  in  like  manner,  on  the  application  of  any 
council  who  have  power  as  to  education  under  this  Act  and  have  also 
powers  as  to  education  under  any  local  Act,  make  such  modifications 
in  the  local  Act  as  will  enable  the  powers  under  that  Act  to  be 
exercised  as  if  they  were  powers  under  this  Act. 

Any  order  made  under  this  provision  shall  operate  as  if  enacted 
in  this  Act. 
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FOURTH    SCHEDULE. 


ENACTMENTS  REPEALED. 
PART  I. 


Session  anil 
Chapter. 


Short  Title. 


Extent  of  Repeal. 


52    &   53   Viet,  i  The  Technical  In-     The  whole  Act. 
c.  76.  struction      Act, 

1889. 


53   &    54    Viet.      The   Local    Taxa- 
c.  60.  tion      (Customs 

and          Excise) 
Act,  1890. 


In  section  one,  subsections  two  and  three. 


54    iV    55    Viet.      The  Technical  In-      The  whole  Act. 
c.  4.  struction       Act, 

1891. 


PAKT  II. 


Session  and 
Chapter. 


3.5 


&    .54 

-  75- 


Viet. 


Short  TitU-. 


The      Elementary 
Education    Act, 

1870. 


Extent  of  Repeal. 


Section  four ;  section  five  except  so  far  as  it 
defines  public  school  accommodation  ;  section 
six ;  sections  eight  to  thirteen ;  sections  fif- 
teen and  sixteen ;  section  eighteen  from  "  If 
at  any  time "  to  the  end  of  the  section ;  in 
section  nineteen  the  words  "  whether  in 
obedience  to  any  requisition  or  not " ; 
sections  twenty-nine  to  thirty-four ;  in  section 
thirty-five  the  words  "a  clerk  and  a  treasurer 
and  other"  and  the  words  from  "but  no 
such  appointment "  to  "  member  of  the 
board " ;  sections  forty  to  forty-eight ;  sec- 
tions forty-nine  to  fifty-one ;  in  section  fifty- 
two  the  words  "under  the  provisions  of  this 
Act  with  respect  to  the  appointment  of  a  body 
of  managers  "  ;  sections  fifty-three  to  fifty-six  ; 
sections  sixty  to  sixty-six ;  in  section  sixty- 
nine  the  words  "in  the  metropolis"  and  the 
words  from  "appointed  under  this  Act"  to 
"returns  under  this  Act";  in  section  seventy- 
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Session  and 
Chapter. 


33    &    34    Viet, 
c.  75— cont. 


Short  Title. 


Kxtent  of  Repeal. 


The  Elementary 
Education  Act, 
1870. 


three  the  words  "of  the  school  district,"  the 
words  from  "(if  any)  or  if"  to  "inquiry 
relates,"  and  the  words  "or  if  there  is  no 
school  board  as  a  debt  due  from  the  rating 
authority  "  ;  sections  seventy-seven  and  seventy- 
nine;  sections  eighty-seven,  eighty-eight,  and 
ninety;  section  ninety-three;  the  first  proviso 
of  section  ninety-seven;  the  First  Schedule  :  the 
Second  Schedule,  except  the  Third  Part ;  the 
Third  Schedule. 


36   &    37    Viet.      The      Elementary      Sections  five  to  twelve  ;  sections   seventeen  and 
c-  86-  Education    Act,          eighteen  ;  sections  twenty-one  and  twenty-six ; 

l873-  the    First    Schedule;    the    Second    Schedule; 

the  Third  Schedule. 


37    &   38    Viet.      The      Elementary      The  whole  Act. 
c.  90.  Education 

(Orders)       Act, 
1874. 


39   &   40   Viet, 
c.  79. 


43    &    44   Viet, 
c.  23. 


53    &   54   Viet. 

C.    22. 


The       Elementary      Section     seven,    from     "and    (2)    in     every"    to 
Education    Act,          "appointing   the    committee,"  and    the   words 

._     i  i  i 


1876. 


-'and  school  attendance  committee";  in  sec- 
tion fifteen  the  words  "not  exceeding  fifty"; 
section  twenty-one  ;  section  twenty-three'  to 
"or  pay  any  fees":  section  twenty-seven; 
in  section  twenty-eight,  the  words  "but  subject 
in  the  case  of  a  school  attendance  committee 
to  the  approval  hereinafter  mentioned "  and 
the  words  "  or  the  officers  of  the  council 
or  guardians  by  whom  the  committee  are 
appointed  "  :  sections  thirty,  thirty-one,  thirty- 
two,  thirty-three  (except  as  applied  by  this 
Act),  and  thirty-four;  section  thirty-six:  in 
section  thirty-seven  the  words  "or  local 
authority " ;  in  section  thirty-eight  the  words 
"or  local  authority":  and  "or  school  attendance 
committee  "  ;  sections  forty-one,  forty-two,  forty- 
three,  and  forty-four;  section  forty-nine:  the 
Second  Schedule  :  the  Third  Schedule. 


The      Elementary      Section  three. 
Education    Act, 
1880. 


The  Education 
Code  (1890) 
Act,  1890. 


Section  one. 
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Short  Title. 


Extent  of  Repeal. 


54    &    55    Viet, 
c.  56- 


The  Elementary 
Education  Act, 
1891. 


56   &    57    Viet.     The      Elementary 
c.  42.  Education  (Blind 

and  Deaf  Child- 
ren), Act,  1893. 

59   &   60   Viet.     The     Agricultural 
c.  1 6.  Rates  Act,  1896. 


60   &    6 1    Viet.      The         Voluntary 
c.  5.  Schools        Act, 

1897. 

60   \-    f)i    Viet.      The-      Elementary 
c.  1 6.  Education    Act, 

1897. 


Sections  five,  six,  and  seven. 


Section  four  from  "  (6)  for  an  area "  to  the  end 

of  the  section. 

Subsections  (3)  and  (4)  of  section  five. 
Section  six. 

In  section  seven  the  words  "a  school  board  for 
a  school  district  which  is  a  parish  or,"  and 
subsection  (3). 

Section  one. 


The  whole  Act. 


62    \-    63    Viet.      The      Elementary      In  section  six  the  proviso. 
Education   (De- 
fective; and  Epi- 
leptir   Children) 
Art,  1899. 


63    \-    64    Viet.      Tlu-      Elementary 
c.  53  Education    Act, 

1900. 


Section  three. 
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NOTE. — //  should  be  borne  in  mind  that  these  Rules  are  only  applicable  to 
Scotland.  They  are  given  here  for  the  convenience  of  Scotclt  readers  and  for 
purposes  of  comparison 

NOTE. 

The  Official  revised  copy  of  these  Rules 
-was  obtained  while  the  book  was  passing 
through  the  press,  and  when  the  bulk  of  it 
had  already  been  printed,  so  they  are  not 
included  in  the  Contents  or  List  of  Appen- 
dices on  pages  479  and  480. 
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Session  and 
Chapter. 


Short  Title. 


54  &   55   Viet, 
c.  56- 


56   &    57    Viet, 
c.  42. 


59   &   60   Viet, 
c.  1 6. 


60   &    6 1    Viet. 

c-  5- 


60   <S:    6 1    Viet, 
c.  16. 


62    \-    63    Viet. 


63    \    64    Viet. 

<••  S3 


The  Elementary 
Education  Act, 
1891. 

The  Elementary 
Education  (Blind 
and  Deaf  Child- 
ren), Act,  1893. 

The  Agricultural 
Rates  Act,  1896. 


The  Voluntary 
Schools  Act, 
1897. 

The  Elementary 
Education  Act, 
1897. 

The  Elementary 
Education  (De- 
fective and  Epi- 
leptic Children) 
Act,  1899. 

The  Elementary 
Education  Act, 
1900. 


Extent  of  Repeal. 


Sections  five,  six,  and  seven. 


Section  four  from  "  (6)  for  an  area "  to  the  end 

of  the  section. 

Subsections  (3)  and  (4)  of  section  five. 
Section  six. 

In  section  seven  the  words  "a  school  board  for 
a  school  district  which  is  a  parish  or,"  and 
subsection  (3). 

Section  one. 


The  whole  Act. 


In  section  six  the  proviso. 


Section  three. 
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NOTE. — It  should  be  borne  in  mind  that  these  Rules  are  only  applicable  to 
Scotland.  They  are  given  here  for  the  convenience  of  Scotch  readers  and  for 
purposes  of  comparison. 
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SCOTCH    EDUCATION    DEPARTMENT. 

RULES 

TO    BE   OBSERVED    IN 

PLANNING   AND    FITTING-UP   PUBLIC   SCHOOLS. 

FEBRUARY  1906. 


PREFATORY  NOTE. 

These  Building  Rules  are  intended  to  show  what  the  Scotch  Education 
Department  deem  essential  in  the  design  and  construction  of  School  Buildings 
and  to  assist  Education  Authorities  and  their  Architects  to  produce  satisfactory 
plans  of  same. 

It  will  be  observed  that  no  reference  is  made  to  the  nature  of  the  material 
to  be  used  (stone,  brick,  &c.),  as  the  selection  of  this  must  depend  on  the 
particular  local  circumstances. 

The  annual  cost  of  maintenance  should  be  kept  in  view  as  well  as  the  initial 
capital  expense. 

It  is  desirable  that,  before  instructing  an  Architect  to  prepare  plans,  the 
number  and  qualifications  of  the  teaching  staff  to  be  employed  in  the  school 
should  be  well  considered  by  the  Education  Authority,  as  the  number  of  rooms 
and  the  accommodation  of  each  will  be  approximately  determined  by  the 
arrangements  for  teaching. 


REQUIREMENTS. 

In  submitting  for  the  approval  of  the  Scotch  Education  Department  pro- 
posals for  the  erection  or  enlargement  of  School  Buildings,  Education  Authorities 
are  requested  to  note  that  the  following  requirements  must  be  complied  with, 
and  that  inattention  to  such  requirements  causes  unnecessary  correspondence 
and  entails  delay : — 

I.  A  BLOCK  PLAN  OF  THE  SITE,  to  a  scale  of  20  feet  to  an  inch.  This 
Plan  must  indicate — 
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(a.)  The  position  of  the  School  buildings. 
(£.)  Out-huildings. 
(f.)  Playground. 

(</.)  Drains  (collateral  and  main),  with  their  fall  and  depth  below  ground. 
(e.)   Entrances. 

(/)  Boundary  walls  or  fences  and  adjoining  buildings. 
(f.)  Roads. 

(A.)  The  points  of  the  compass. 
(/.)   The  levels  of  the  ground  at  the  principal  points. 
(/.)  The  distance  and  height  of  adjoinihg  buildings. 
N.B. — For  approval  of  site  alone,  the  plan  should  show  (/),  (g.)t  (A.),  (/'.),  and  (/). 

II.  A  PLAN  OF  EACH  ELOOR  OF  THE  SCHOOL  (AND  TEACHER'S  OR 
CARETAKER'S  RESIDENCE,  if  any)  to  a  scale  of  8  feet  to  an  inch.     The  internal 
fittings  of  the  rooms  (groups  of  desks,  benches,  &c.)  must  be  accurately  shown. 
The  plan  should  state  whether  the  rooms  are  intended  for  boys,  girls,  or,  infants, 
and  also  give  the  number  of  scholars  provided  for  in  each  room.     In  cases  of 
enlargement,  plans  showing  the  buildings  as  they  exist  must  be  furnished. 

III.  SECTIONS  AND  ELEVATIONS  to  a  scale  of  8  feet  to  an  inch.    The 
ceiling,  the  positions  of  window-heads  in   relation  thereto,  must  be  shown  on 
sections,  and  the  methods  of  ventilation  and  warming  must  be  shown  on  plans 
and  sections. 

N.B.     (<>.)  The  drawings  must  be  drawn  in  ink  on  tracing  cloth  and  coloured. 

(/>.)  In  the  case  of  enlargements  or  alterations,  the  whole  site  and  the  existing 
building  should  be  as  accurately  shown  in  every  respect  as  the  proposed  changes,  and  in 
such  a  manner  that  any  change  in  the  number  of  school  places  can  be  readily  ascertained. 

(<•.)  All  plans  should  be  dated,  have  the  scales  drawn  on,  and  the  dimensions  of  the 
rooms  figured  thereon. 

(</.)  Copies  of  the  plans  after  they  shall  have  been  approved  must  be  furnished  for 
retention  by  the  Department. 

IV.  A  SECTION  OF  THE  DESK  OR  DESKS  proposed  to  be  used,  drawn  to 

a  scale  of  i .',  inches  to  a  foot. 

V.  A  DETAILED  SPECIFICATION  separated  under  the  several  branches  of 

the  building  trade. 

VI.  A  DETAILED  ESTIMATE  of  the  proposed  expenditure,  including  all 
outlays  which  can  be  foreseen. 


N.B. —  Revised  or  amended  plans,  when  submitted,  should  be  accompanied 
by  those  formerly  considered  by  the  Department. 


BUILDING    RULES. 


RULE  i. — SITES  AND  PLAYGROUNDS. 

1.  The  site  of  every  School  must  be  of  sufficient  area  to  provide  an  open, 
airy  playground  proportioned  to  the  size  and  needs  of  the  School,  and  should, 
if  possible,  have  a  building  frontage  in  proportion  to  its  area.     The  minimum 
size  of  site  is,  in  the  absence  of  exceptional  circumstances,  a  quarter  of  an  acre 
for  every  250  children.     If  the  School  is  of  more  than  one  story,  this  area  may 
be  proportionally  reduced,  but  an  unbuilt-on  or  open  space  of  not  less  than  30 
square  feet  per  child  should  be  preserved. 

(a.)  Except  in  the  case  of  very  small  Schools,  there  should  be  separate 
playgrounds  for  the  boys  and  girls,  with  separate  entrances  from  the  road. 

(&)  All  playgrounds  should  be  fairly  square,  properly  levelled,  drained, 
inclosed,  and  fitted  with  some  simple  appliances.  A  portion  should  be  covered, 
having  one  side  against  a  boundary  or  division  wall.  A  covered-way  should 
never  connect  the  offices  with  the  main  building.  Buttresses,  corners,  and 
recesses  should  be  avoided. 

(<•.)  An  Infant  School  should  have  its  playground  on  the  same  level  as  the 
School,  and  a  sunny  aspect  is  of  special  importance. 

RULE  2. — PLANNING. 

2.  Every  School  should   be  planned  so  that  the  children  can  be  seated  in 
the  best  manner  for  being  taught.     The  accommodation  of  each   room  depends 
not  merely  on  its  area,  but  also  on  its  shape  (especially  in  relation  to  the  kind  of 
desk   proposed),  and   the   positions   of  the  windows,  doors,  and  fireplaces.     The 
rooms  should  be  grouped  together  in  a  compact  and  convenient  manner,  so  as 
to  secure  proper  organisation  and  effective  supervision. 

RULE  3.— CENTRAL  HALLS  AND  CORRIDORS. 

3.  Large    Schools  to  accommodate   500  scholars   and   upwards   should  be 
planned  with  a  Central  Hall,  with  the  Class-rooms  grouped  around  it.    The  Hall 
must  be  fully  lighted,  warmed,  and  ventilated,  and  should  contain  a  floor  space 
of  about  3|  square  feet  for  each  scholar  likely  to  occupy  it  at  one  time,  but  not 
less  than  I.OOO  square  feet  in  all. 

Smaller  Schools,  if  not  built  with  a  Central  Hall,  must  have  a  wide  Corridor 
giving  access  to  the  rooms,  fully  lighted  and  ventilated,  and  from  8  to  12  feet 
wide  according  to  the  size  of  the  School. 
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RULE  4. — SCHOOL-ROOMS. 

4.  A  School-room  should  never  be  designed  to  accommodate  more  than  80 
children.     The  width  should  be  proportioned  to  the  kind  of  desks  used  and 
their  arrangement,  but  in  no  case  should  it  be  less  than   1 6  feet  or  more  than  25 
feet.     When  the  number  of  children  to  be  accommodated  in  any  School  exceeds 
80,  a  separate  Class-room  or  Class-rooms  as  required  should  be  provided  in 
accordance  with  Rule  5. 

(a.)  No  School-room  accommodating  more  than  60  children,  having  windows 
on  one  side  only,  can  be  approved.  The  gable  ends  should  be  fully  utilised  for 
windows. 

RULE  5.— CLASS-ROOMS. 

5.  Class-rooms  should  not  provide  accommodation  for  more  than  60  children. 
(a.)  The  minimum  size  of  Class-room  allowed  is  18  feet  by.  15  feet,  but  the 

proportions  should  vary  with  the  kind  of  desks  used  and  their  arrangement.  A 
room  approximating  to  a  square  is  the  most  satisfactory,  and  a  long  and  narrow 
room  should  always  be  avoided. 

(/>.)  The  Class-rooms  should  never  be  passage-rooms  from  one  part  of  the 
building  to  another,  nor  from  the  School-room  to  the  playground.  Each  should 
be  easily  cleared,  without  disturbance  to  any  other  room.  Doors  should  open 
both  ways. 

(<-.)  The  number  of  Class-rooms  should  be  sufficient  for  the  size  and  circum- 
stances of  the  school.  A  few  of  the  rooms  in  pairs  may  be  separated  by 
movable  partitions. 

RULK  6.— WALLS,  FLOORS,  AND  ROOFS. 

C>.  The  walls  of  every  room  used  for  teaching,  if  ceiled  at  the  level  of  the 
ii.'(il/-f>l<ite,  must  be  at  least  12  feet  high  from  the  level  of  the  floor  to  the  ceiling; 
if  the  area  exceed  360  square  feet,  13  feet,  and  if  more  than  600  square  feet, 
then  14  feet  high. 

(a. )  The  walls  of  every  room  used  for  teaching,  if  ceiled  to  the  rafters  and 
collar  beam,  must  be  at  least  1 1  feet  high  from  the  floor  to  the  wall-plate,  and  at 
least  14  feet  to  the  ceiling  across  the  collar  beam. 

(/>.)  Great  care  should  be  taken  to  render  the  roofs  impervious  to  cold 
and  heat. 

(c.)  Roofs  open  to  the  apex  are  not  approved.  They  can  only  be  permitted 
in  Central  Halls  and  Corridors  where  the  roofs  are  rendered  specially  impervious 
to  heat  and  cold,  and  where  apex  ventilation  is  provided. 

(d.)  The  whole  of  the  external  walls  of  the  School  and  residence  should  be 
solid.  If  of  brick,  the  thickness  must  be  at  least  one  brick  and  a  half;  and 
if  of  stone,  at  least  20  inches.  Special  circumstances  will  be  considered  by 
the  Department. 

(e.)  In  ordinary  circumstances,  all  walls,  excepting  fence  walls,  should  have 
an  effective  damp-proof  course  just  above  the  ground  line. 

(_/!)  Central  Halls  should  have  wood  block  or  similar  flooring. 
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(g.)  The  vegetable  soil  within  the  area  of  the  building  should  be  removed, 
the  whole  space  covered  by  a  layer  of  cement  concrete  not  less  than  6  inches 
thick,  or  a  4-inch  layer  of  broken  stones,  bricks  or  ashes,  covered  with  a  J-inch 
coat  of  asphalt.  Openings  should  be  made  in  opposite  walls  to  ensure  a  through 
current  of  air  under  floors  for  ventilation  to  joists. 

RULE  7.— ENTRANCES. 

7.  Except  in  very  small  Schools  entrances  must  be  separate  for  each  sex 
and  each  department.     In  large  Schools  more  than  one  entrance  to  each  depart- 
ment is  desirable.     The  principal  entrances  should  never  be  through  the  cloak- 
room, or  directly  into  the  School-room  or  Class-room.     Entrance  doors  and  the 
doors  of  School  and  Class  rooms  should  open  outwards  as  well  as  inwards.     An 
external  door,  having  outside  steps,  should  have  a  landing  or  plat  between  the 
door  and  the  steps.     If  entrances  are  directly  opposite  each  other  they  should 
have  internal  porches. 

RULE  8. — CLOAK-ROOMS  AND  LAVATORIES. 

8.  Cloak-rooms   should   not   be   passages,   and    should    be  external   to    the 
School-rooms  and  Class-rooms,  with  gangways  at  least  4  feet  wide  between  the 
hanging-rails,  and  amply  lighted.     The  hanging-rails  should  be  arranged  so  that 
the  children  can  enter  and  leave  the  cloak-room  without  confusion  or  crowding. 
In  large  Schools  there  should  be  separate  ingress  and  egress.    Hat-pegs  should  be 
12  inches  apart,  numbered,  and  of  two  tiers  at  suitable  heights.     The  hanging- 
space  necessary  to  provide  a  separate  peg  for  each  child  is  thus  6  inches  lineal. 

Thorough  ventilation  is  essential,  so  that  smells  may  not  be  carried  into  the 
School.  Where  practicable,  it  is  desirable  that  provision  should  be  made  for 
warming  the  cloak-rooms. 

Lavatory  basins  should  be  provided  in  the  proportion  of  one  for  each 
twenty-five  scholars,  and  should  be  placed  against  an  external  wall.  They  should, 
if  practicable,  have  a  continuous  flow  of  water,  in  and  out. 

A  cleaner's  slop  sink,  with  water  supply  and  a  cupboard,  should  be  provided 
on  each  floor  of  the  School. 

RULE  9. — WINDOWS. 

9.  Every  part  and  corner  of  a  School  should  be  fully  lighted.     The  light 
should,  as  far  as  possible,  and  especially  in  Class-rooms,  be  admitted  from  the 
left  side  of  the  scholars.     Where  left  light  is  impossible,  right  light  is  next  best, 
Other  windows  should  be  provided    for  ventilation   where  possible,  but   they 
should  be  subordinate  so  far  as  the  lighting  is  concerned.     Windows  full  in  the 
eyes  of  teachers  or  scholars  should  be  specially  avoided.     In  rooms  of  a  height 
of  14  feet  or  under,  any  space  beyond  25  feet  from  the  window-wall  cannot  be 
regarded  as  sufficiently  lighted. 

(a.)  Windows  should  never  be  provided  for  the  sake  merely  of  external 
effect.  All  kinds  of  glazing  which  diminish  the  light  and  are  troublesome  to 
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keep  clean  and  in  repair  should  be  avoided.  A  large  portion  of  each  svindow 
should  be  made  to  open  for  ventilation  and  for  cleaning. 

(£.)  The  sills  of  the  main  lighting  windows  should  be  placed  about  3^  feet 
and  not  more  than  4  feet  above  the  floor,  and  the  lintels  should  be  as  close  to 
the  ceiling  as  is  practicable.  Large  spaces  between  the  window  heads  and  the 
ceiling  are  productive  of  foul  rooms.  The  upper  sashes  should  be  hinged  to  fall 
inwards  and  form  a  hopper  with  side  cheeks  for  summer  ventilation. 

(c.)  In  each  Class-room  the  glass  area  should  be  from  i  to  J  the  area  of  the 
floor,  and  should  not  be  less  than  I- 

(d.)  Skylights  are  objectionable  and  will  only  be  allowed  in  the  case  of 
Central  Halls  or  Corridors  having  ridge,  or  apex,  ventilation. 

(e.)  The  colouring  of  the  walls  and  ceilings  and  of  all  fittings  in  the  rooms 
should  be  carefully  considered  as  affecting  the  light.  This  point  and  the  size 
and  position  of  the  windows  are  especially  important  in  their  bearing  on  the 
eyesight  of  both  teachers  and  scholars. 

(/.)  Suitable  blinds  must  be  provided  where  necessary. 

RULE  10. — STAIRCASES. 

10.  A  staircase  must  be  fire-proof,  external  to  the  Hall  or  Rooms,  but  as 
far  as  possible  visible  from  the  Hall.  No  triangular  steps  or  "  winders  "  should 
be  used.  Kach  step  should  be  not  less  than  12  inches  broad  and  not  more  than 
5.\  to  6  inches  high.  The  flight  should  be  short,  and  the  landings  unbroken  by 
steps.  The  number  of  staircases  should  be  sufficient,  not  only  for  daily  use,  but 
also  for  rapid  exit  in  case  of  fire  or  panic.  Separate  staircases  must  be  provided 
for  each  sex. 

RfLK  n. — VENTILATION. 

i  i.  The  principal  point  in  all  ventilation  is  to  prevent  stagnant  air.  Apart 
from  opening  windows  there  must  be  provision  for  copious  inlet  of  fresh  air; 
also  for  outlet  of  vitiated  air  at  the  highest  point  of  the  room.  A  satisfactory 
way  of  providing  the  latter  is  to  build  to  each  room  a  separate  air-flue  carried 
up  in  the  same  stack  with  smoke  flues.  An  outlet  should  have  motive  power  by 
heat  or  exhaust,  otherwise  it  will  frequently  act  as  a  cold  inlet. 

Inlets  are  best  placed  in  corners  of  rooms  furthest  from  doors  and  fireplaces, 
and  should  be-  arranged  to  discharge  upwards  into  the  rooms.  Gratings  in  floors 
should  never  be  provided.  Inlets  should  provide  a  minimum  of  6  square  inches 
of  net  air-way  per  child,  and  outlets  a  minimum  of  4  inches.  All  inlets  and 
outlets  should  be  in  direct  communication  with  the  external  air.  Besides  being 
continuously  ventilated  by  the  means  above  described,  rooms  should,  as  often  as 
possible,  be  flushed  with  fresh  air  admitted  through  open  windows  and  doors. 

Sunshine  is  of  particular  importance  in  its  effects  on  ventilation  and  also  on 
the  health  of  children. 

RULE  12.— WARMING. 

1 2.  The  heat  should  be  moderate  and  evenly  distributed,  so  as  to  maintain 
a  temperature  of  from  56°  to  60°  Fahrenheit.  If  the  corridors  and  lobbies  are 
warmed,  the  rooms  are  more  easily  dealt  with  and  are  less  liable  to  cold  draughts. 
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Where  Schools  are  warmed  by  hot  water  the  low  pressure  system  and  the  prin- 
ciple of  direct  radiation  are  recommended.  In  such  cases  open  grates  in  addition 
are  useful  for  extra  warming  on  occasions,  and  their  flues  for  ventilation  always. 

(a.)  A  common  stove,  with  a  pipe  through  the  wall  or  roof,  can  under  no 
circumstances  be  allowed.  Stoves  are  only  approved,  when  (i.)  provided  with 
proper  chimneys  (as  in  the  case  of  open  fires) ;  (ii.)  of  such  a  pattern  that  they 
cannot  become  red-hot,  or  otherwise  contaminate  the  air  ;  (iii.)  supplied  with 
fresh  air,  direct  from  the  outside,  by  a  flue  of  not  less  than  72  inches  superficial, 
and  (iv.)  not  of  such  a  size  or  shape  as  to  interfere  with  the  floor  space  necessary 
for  teaching  purposes. 

(£.)  Open  grates  should  be  of  the  ventilating  pattern,  having  an  air-chamber 
with  fresh  air  inlet  direct  from  the  outside,  and  openings  from  same  having  re- 
gulating valves  or  sliding  gratings  for  delivering  the  warmed  air  into  the  rooms. 
Proper  means  of  access  for  the  purpose  of  cleaning  the  air-chambers  should  be 
provided. 

(c.)  Fireplaces  and  stoves  should  be  protected  by  fireguards. 

(d.}  A  thermometer  should  always  be  kept  hung  up  in  each  room  of  a 
School. 

RULE  13. — SANITARY  ARRANGEMENTS. 

13.  Water-closets  within  the  main  School  building  are  not  desirable,  and 
should  only  be  provided  for  teachers.  All  others  should  be  at  a  short  distance 
and  completely  disconnected  from  the  School.  Single  closets  of  the  wash-down 
pattern  are  preferable  to  the  trough  system. 

(a.)  The  doors  leading  from  the  School  to  the  latrines,  and  the  latrines  them- 
selves, must  be  separate  for  the  two  sexes. 

(£.)  Each  closet  must  be  not  less  in  the  clear  than  2  feet  3  inches  wide  nor 
more  than  3  feet,  fully  lighted  and  ventilated,  and  supplied  with  a  door,  cut 
4  inches  short  at  top  and  bottom. 

There  must  not  be  more  than  one  seat  in  any  closet. 

(c.)  The  children  must  not  be  obliged  to  pass  in  front  of  the  teacher's  resi- 
dence in  order  to  reach  their  latrines. 

(</.)  The  following  table  shows  approximately  the  number  of  closets  needed :— 


Kor  Girls,  or  for 
Girls  and  Infants. 

For  1!oy-. 

Kor  Infants. 

Under  30  children 

2 

I 

2 

5° 

3 

2 

3 

7° 

4 

2 

3 

TOO 

5 

3 

4 

15° 

6 

3 

5 

200 

7 

4 

6 

300 

8 

5 

7 

(<?.)  There  should  be  a  urinal  channel  in  the  proportion  of  10  feet  lineal  per 
100  boys,  and  a  sufficient  supply  of  water  for  flushing  same  provided,  as  well  as 
the  necessary  drains. 
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(/.)  Cesspits  and  privies  should  only  be  used  where  unavoidable,  and  should 
be  at  a  distance  of  at  least  20  feet  from  the  School.  Earth  or  ash  closets  of  an 
approved  type  may  be  employed  in  rural  districts. 

(g.)  Soil-drains  should  always  be  laid  outside  the  building  (on  a  hard  even 
bottom  of  concrete)  in  straight  lines,  with  glazed  stoneware  or  fireclay  pipes ; 
carefully  jointed  in  cement  and  made  absolutely  watertight.  A  diameter  of 
4  inches  is  sufficient,  except  for  drains  receiving  the  discharge  of  more  than 
10  closets.  Above  this  number  the  diameter  should  be  6  inches.  The  fall  should 
be  i  in  30  for  4-inch,  and  i  in  40  for  6-inch  drains.  An  inspection  opening  or 
chamber  should  be  provided  at  each  change  of  direction,  so  as  to  facilitate 
cleansing  the  drain  without  opening  the  ground.  Every  drain  must  be  dis- 
connected from  the  main  sewer  by  a  properly  constructed  trap.  This  trap  must 
be  thoroughly  ventilated  by  at  least  two  openings;  one  being  the  4-inch  soil 
pipe  carried  up  full  size  above  the  roof,  and  the  other  an  inlet  pipe  connected 
with  the  side  of  the  trap  furthest  from  the  public  sewer.  Automatic  flushing 
tanks  are  desirable  where  trough  closets  are  used.  In  the  case  of  soil  drains  in- 
side the  building,  should  such  be  unavoidable,  they  should  be  constructed  with 
heavy  cast  iron  pipes,  carefully  caulked  and  jointed  with  lead,  and  having  con- 
crete blocks  under  the  faucets. 

(//.)  Waste  pipes  from  sinks  or  lavatories  should  be  first  trapped  inside,  and 
tlicn  made  to  discharge  direct  through  an  outer  wall  over  a  trapped  gully. 

RULE  14.— WATER  SUPPLY. 

14.  All  Schools  should  be  provided  with  an  adequate  supply  of  wholesome 
drinking  water. 

In  cases  \\hcre  there  is  no  public  supply  in  the  district,  care  must  be  taken 
to  ascertain  that  the  supply  proposed  to  be  adopted  is  adequate  in  quantity,  is  of 
suitable  character,  and  is  not  liable  to  pollution  in  any  way,  as  e.g.,  by  surface 
drainage,  or  by  leakage  from  sewers,  drains,  cesspools,  or  other  receptacles. 

All  water  pipes  should  be  properly  protected  from  frost,  and  so  laid  or  fixed 
that  in  the  event  of  their  becoming  unsound  the  water  conveyed  in  such  pipes 
will  not  be  liable  to  become  polluted  or  to  escape  without  observation. 

There  should  be  no  direct  communication  between  any  pipe  or  cistern  from 
which  water  is  drawn  for  domestic  purposes,  and  any  water-closet  or  urinal. 

All  water-closets  and  urinals  should  be  provided  with  proper  service  cisterns, 
which,  together  with  the  outlet  therefrom,  should  be  capable  of  providing  a 
sufficient  flush. 

Any  cistern  to  be  used  for  the  storage  of  water  should  be  properly  covered 
and  ventilated,  and  so  placed  and  constructed  that  the  interior  thereof  may  be 
readily  inspected  and  cleansed. 

RULE  15.— DESKS. 

15.  Seats  and  desks,  graduated  according  to  the  ages  of  the  children,  should 
be  provided  for  all  the  scholars,  and  placed  at  right  angles  to  the  windows.     The 
seats  should  be  fitted  with  backs,  and  they  should  rise  from  front  to  back  by  the 
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floor  under  them  being  made  stepped,  the  front  steps  being  shallow,  and  the 
steps  increasing  in  height  to  maximum  of  4^  inches  at  the  back. 

An  allowance  of  at  least  18  inches  per  scholar  at  each  desk  and  seat  should 
be  made  (except  in  the  case  of  the  dual  desk)  and  the  length  of  each  group 
should  therefore  be  some  multiple  of  18  inches,  with  gangways  of  18  inches  be- 
tween the  groups  and  at  the  walls.  A  desk  for  one  child  needs  no  gangway  next 
the  wall.  In  the  case  of  the  dual  desk  the  length  should  be  3  feet  4  inches  for 
the  higher  standards,  3  feet  for  the  lower,  and  2  feet  6  inches  for  the  youngest 
infants,  and  the  gangways  i  foot  4  inches. 

(a.)  The  desks  should  be  inclined  at  an  angle  of  15°.  Flat  desks  have  a 
tendency  to  make  the  children  stoop.  A  raised  ledge  in  front  of  a  desk  interferes 
with  the  arm  in  writing.  The  edge  of  the  desk  when  used  for  writing  should  be 
vertically  over  the  edge  of  the  seat. 

(b.)  No  desks  should  be  more  than  9  feet  long.  In  a  School-room  providing 
for  more  than  60  children  there  should  not  be  more  than  four  rows  of  long  desks, 
or  five  rows  of  dual  desks.  In  an  ordinary  Class-room  five  rows  of  long  desks, 
or  six  rows  of  dual  desks,  may  be  provided. 

Long  desks  must  be  so  arranged  that  the  teacher  can  pass  between  the  rows. 
Where  dual  desks  are  used  this  is  not  necessary,  as  the  gangways  give  sufficient 
access,  but  the  teacher  should  be  able  to  pass  behind  the  back  row. 

RULE  16. — ACCOMMODATION. 

16.  The  accommodation  of  a  School  is  based  upon  the  number  of  children 
who  can  be  seated  at  the  desks,  arranged  in  accordance  with   Rule    15,  provided 
that  a  minimum  of  IO  square  feet  of  floor  space  per  child  is  obtained.* 

A  Central  Hall  will  not  be  counted  in  the  accommodation,  nor  will  a  Class- 
room for  Cookery,  Laundry,  Manual  Instruction,  Drawing,  or  Science. 

RULE  17. —  INFANT  SCHOOLS. 

17.  Infants  should  not,  except  in  very  small  Schools,  be  taught  in  the  same 
room    with   older  children,  as  the  methods   of  instruction   suitable   for    infants 
disturb  and  injuriously  affect  the  discipline  and  instruction  of  the  other  children. 
Access  to  the   Infants'  Room  should  never  be  through  a  room  in  which  older 
children  are  taught. 

(a.)  There  must  be  no  opening  other  than  an  ordinary  doorway  between  an 
Infants'  Room  and  any  room  occupied  by  older  children,  and  the  partitions 
between  such  rooms  should  be  impervious  to  sound. 

(£.)  An  Infant  School  should  always  be  on  the  ground  floor. 

(c.)  No  Infants'  School-room  should  accommodate  more  than  80  infants,  nor 
an  Infants'  Class-room  more  than  50.  They  should  be  well  lighted  from  the  side. 
The  light  for  object-lessons  is  as  good  from  the  right  as  from  the  left.  When  the 
number  of  infants  to  be  accommodated  exceeds  80,  a  separate  Class-room  or 
Class-rooms  as  required  should  be  provided  in  conformity  with  Rule  5. 

*  NOTE.— While  this  represents  the  minimum  amount  of  floor  space  that  can  be  recognised 
as  sufficient,  it  is  desirable  that  a  larger  area  should  always  be  provided  wherever  practicable. 
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The  width  of  an  Infants'  Room  should  be  in  proportion  to  its  size,  but 
not  less  than  16  feet.  A  space  in  which  the  children  can  march  and  exercise 
should  be  provided,  if  no  Central  Hall  is  available. 

(e.~)  An  Infant  School  should  have  suitable  seats  and  desks  for  the  use  of 
the  older  infants  and  low  kindergarten  desks  for  the  babies  and  younger  infants, 
placed  on  a  stepped  gallery,  as  described  in  Rule  15.  An  allowance  of  16  inches 
per  child  at  long  desks  will  be  sufficient. 

RULE  1  8.—  ROOMS  FOR  COOKERY,  MANUAL  INSTRUCTION, 

SCIENCE,  &c. 

1  8.  As  a  rule  a  single  room  for  Cookery,  or  Laundry  Work,  or  Manual 
Instruction,  or  Science,  or  Drawing,  will  serve  for  more  than  one  School  if 
provided  as  a  Centre  in  a  convenient  position.  Every  such  Centre  should  have 
its  own  lavatory  and  cloak-room. 

Large  Schools,  or  Schools  of  an  exceptional  type,  may  sometimes  require 
special  rooms  for  their  exclusive  use. 

(«.)  Cookery.  —  A  Cookery-room  should  be  capable  of  accommodating  12  to 
1  8  at  practice  or  36  to  54  at  demonstration  at  any  one  time.  The  larger  size 
will  require  750  superficial  feet  and  10,500  cubic  feet.  Provision  for  instruction 
in  scullerv  work  is  necessary. 

The  sink  should  be  placed  in  full  view  of  the  teacher  and  children,  and 
should  he  fitted  with  a  cold  water  supply  and  a  waste  pipe. 

There  should  also  be  a  gallery  or  raised  platform  with  desks  to  accommo- 
date 36  to  54  children,  according  to  the  size  of  the  room. 

The  floor  space  for  practical  work  should  afford  about  2O  square  feet  for 
each  scholar,  and  should  not  be  encumbered  with  desks,  cupboards,  or  stoves. 

Cookery-rooms  should  be  cut  off  by  a  ventilated  lobby  from  the  rest  of  the 
School,  and  the  ventilation  needs  special  arrangements.  Where  a  gas  stove  is 
used,  it  may  be  necessary  to  have  a  canopy  and  pipe  fixed  over  same  to  carry 
off  noxious  fumes.  The  temperature  of  the  room  should  not  be  allowed  to  rise 
above  70"  Fahrenheit. 

The  apparatus  for  lessons  in  Cookery  should  include  such  stoves  and  other 
appliances  as  are  usually  found  in  the  homes  of  the  children. 

(/>.)  Laundry  Work.  —  A  Laundry  should  be  of  simple  construction,  and,  if 
provided  as  a  Centre,  entirely  apart  from  the  ordinary  School  buildings. 

The  proper  size  for  a  Laundry  is  about  750  square  feet.  It  should  have  a 
gallery  or  raised  platform  with  desks  for  42  children. 

Laundry  tables  should  be  large  enough  to  allow  at  least  three  feet  lineal  of 
space  for  each  child  when  ironing. 

The  ventilation  of  rooms  for  Laundry-work  needs  special  arrangements  for 
the  removal  of  steam. 

In  small  Schools  a  room  for  Cookery  and  Laundry  Work  combined  may  be 
approved. 

(c.}  Manual  Instruction.  —  In  its  plan,  arrangements,  construction,  lighting 
and  ventilation,  a  Manual  Instruction  room  should  be  modelled  on  a  workshop 
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rather  than  on  a  School.  The  construction  should  accordingly  be  simple.  The 
roof  may  be  either  of  lean-to  or  other  ordinary  form,  according  to  circumstances. 
Its  height  at  the  windows  in  front  of  the  benches  need  not  be  more  than  10  feet. 
The  light  must  be  ample.  The  temperature  should  not  be  so  high  as  in  an 
ordinary  Class-room.  A  flat  ceiling  is  not,  as  a  rule,  necessary.  Ample  ventila- 
tion should  be  provided  by  inlets  at  a  height  of  5  feet  from  the  floor,  and  by 
outlets  at  the  highest  point.  A  Manual  Instruction  room  of  20  scholars  should 
have  a  floor  space  of  about  700  square  feet. 

(d.~)  Science  Room. — A  room  suitably  fitted  for  elementary  practical  work 
in  Science  may  be  provided  for  the  use  of  one  large  or  several  contributory 
Schools.  Such  a  Science-room  should,  as  a  rule,  contain  not  less  than  600  square 
feet  of  floor  space.  It  should  be  fitted  with  strong  and  plain  tables,  sinks, 
cupboards,  and  shelves,  and  where  necessary,  a  fume  closet.  A  proper  supply 
of  gas  is  necessary. 

In  addition  to  a  Science-room,  one  of  the  ordinary  Class-rooms  may  be  fitted 
with  a  simple  demonstration-table  and  gas  and  water  supply.  A  special  Lecture- 
room  cannot  be  approved  in  an  ordinary  public  Elementary  School. 

(*.)  Drawing  Class-rooms. — A  Drawing  Class-room  can  only  be  sanctioned 
where  it  is  likely  to  be  used  for  a  reasonable  time  every  week  by  the  scholars 
from  one  large  or  several  contributory  schools.  A  suitable  size  for  such  ;i  room 
is  600  square  feet  of  floor  space.  Light  should  be  admitted  at  a  suitable  height 
and  angle  from  the  north,  north-cast,  or  east.  The  whole  available  wall  space 
of  the  room  from  a  height  of  about  3  feet  above  the  floor  up  to  a  height  of  about 
7  feet  from  the  floor  should  be  covered  with  linoleum  or  have  the  surface  suitably 
prepared  for  the  purpose  of  chalk  drawing.  Where  no  special  Drawing  Class- 
room is  provided,  the  walls  of  at  least  one  of  the  ordinary  Class-rooms  should  be 
prepared  as  above  described. 

(/)  Rooms  for  Continuation  Class  Work. — When  a  large  Elementary  School 
is  being  erected,  in  a  district  likely  to  become  a  Centre  for  a  considerable  amount 
of  evening  Continuation  Class-work  of  a  scientific  character  (Building  Construc- 
tion, Engineering,  and  the  like),  the  provision  of  a  Physical  Laboratory  and 
Manual  Instruction  Workshop  should  be  kept  in  view.  One  or  two  rooms 
should  also  be  specially  furnished  with  flat-topped  Drawing-desks  of  a  height 
suitable  for  adults,  for  the  purposes  of  Mechanical  Drawing. 


RULE  19. — HIGHER  GRADE  SCHOOLS. 

19.  For  a  Higher  Grade  School  accommodating  from  300  to  350  scholars, 
10  Class-rooms  will  generally  be  required,  since  every  class  should  have  its  own 
Class-room. 

The  Class-rooms  may  be  furnished  with  single  or  dual  desks  as  may 
be  desired.  Single  desks  should  be  2  feet  long,  arranged  in  pairs 
with  intervals  of  2  inches  and  gangways  2  feet  wide  between 
each  pair  and  18  inches  at  the  walls. 
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(ii.)  If  single  desks  are  adopted,  a  Class-room  should  have  an  area  of 
about  16  square  feet  per  scholar.  Class-rooms  fitted  with  dual 
desks  need  not  be  so  large,  but  a  minimum  of  13  square  feet 
per  scholar  will  be  required. 

(£.)  Every  Higher  Grade  School  should  be  provided  with  suitable 
Laboratories. 

(i.)  The  Laboratory  accommodation  must  be  sufficient  to  provide  at 
one  time  for  the  largest  class  in  the  School. 

(ii.)  There  should  generally  be  one  Laboratory  for  Chemistry  and  one 
for  Physics,  but  where  the  teaching  staff  does  not  admit  of 
separate  Laboratories  being  provided,  one  room  may  be  made  to 
serve  for  both  Chemistry  and  Physics. 

(iii.)  The  Laboratory  should  afford  30  square  feet  of  floor  space  for  each 
scholar.  The  minimum  size  will  therefore  be  600  square  feet, 
but  it  is  as  a  rule  desirable  that  the  Laboratory  should  be  some- 
what larger. 

(iv.)  Laboratories  must  be  fitted  with  suitable  tables,  which  must  be  well 
lighted  ;  they  should  be  properly  supplied  with  gas  and  water. 
For  Chemical  Laboratories,  sinks,  cupboards,  and  the  necessary 
fume  closets,  must  be  provided. 

(v.)  A  small  balance-room  may  be  provided  if  desired. 

(r.) — (i.)  In  addition  to  the  Clash-rooms  and  Laboratories  a  Higher  Grade 
School  may  include  a  Lecture-room,  which  should  be  fitted  with 
( i )  a  demonstration-table  furnished  with  a  gas  and  water  supply 
and  a  sink,  and  (2)  a  fume  closet.  A  Lecture-room  should  have 
an  area  of  about  750  square  feet. 

(ii.)  If  no  separate  Lecture-room  is  provided,  each  of  the  Class-rooms 
used  by  the  third  and  fourth  year  Scholars  should  be  fitted  with 
a  simple  demonstration-table. 

(iii.)  A  small  preparation  room,  fitted  with  bench,  sink,  cupboard,  and 
shelves,  and  proper  supply  of  gas  should  be  provided  in  a  con- 
venient position. 

(d.)  A  Drawing  Class-room  for  the  more  advanced  Drawing  is  desirable. 
It  should  provide  30  square  feet  of  floor  space  for  each  scholar ;  the  best  size 
will  be  a  room  with  an  area  of  750  square  feet.  If  suitably  lighted,  the  Hall 
would  answer  for  this  purpose.  The  walls  should  have  a  portion  of  the  surface 
prepared  for  chalk  drawing  (see  Rule  18,  e). 

(e.)  Where  other  special  rooms  for  Cookery,  Laundry-work,  and  Manual 
Instruction  are  required,  these  should  be  provided  in  accordance  with  the  instruc- 
tions in  Rule  18. 

(/.)  A  Higher  Grade  School  should  be  planned  with  a  Central  Hall  ;  but 
no  class,  other  than  Drawing,  can  be  recognised  in  such  a  hall. 
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RULE  20.— TEACHER'S  HOUSE,  ETC. 

20.  The  residence  for  the  Master  or  Mistress  should  contain  a  parlour,  a 
kitchen,  a  scullery,  pantry  and  store  closet,  three  bedrooms,  a  bathroom  and 
W.C.,  and  the  smallest  dimensions  which  the  Department  can  approve  are  : — 

For  the  parlour  14  ft.  by  12  ft.v     ^  «     fg  ft.      (     in  height  to  wall- 

„      „    kitchen     -  12  ft.  by  12  ft.  I     §.  a     1 9  ft.     \.  plate 

„    one  of  the  bedrooms         14  ft.  by  12  ft.  f     3?  ^     J  8  ft.  if  ceiled  at  wall-plate  ; 
„    two  other  bedrooms          12  ft.  by    8  ft./    "o^    'I     or  7  ft.  to  wall-plate,  and 

9  ft.  to  ceiling. 

(a.)  The  residence  must  be  so  planned  that  no  room  is  a  passage  room. 

(b.)  There  must  be  no  internal  communication  between  the  School  and  the 
residence,  and  the  latter  should  not  be  built  as  part  of  the  school. 

(c.)  Windows  should  be  carried  up  as  nearly  to  the  ceiling  as  practicable. 
(d.}  There  must  be  a  separate  and  distinct  yard  with  offices. 

(*.)  A  caretaker's  house  should  be  similar  to  the  above  but  with  one  bed- 
room less. 

RULE  21. — TEACHERS'  ROOMS. 

21.  In  large  Schools  rooms  should  be  provided  for   the  use  of  the   Head 
Master  and  Teachers,  with  suitable  lavatory  accommodation.     In  small  Schools, 
one  room  may  serve   for  both   Male    and   Female  Teachers.     A  store-room   for 
books  and  other  School  material  should  adjoin  the  Teachers'  room. 

RULE  22,  23,  &  24. — COST  AND  LOANS. 

22.  The  Department  may  refuse  to  sanction  and  the  Public  Works   Loan 
Commissioners  may  decline  to  grant  a  loan  of  money  unless  the  whole  cost  of 
the  School,  exclusive  of  site,  legal  expenses,  extra  rooms  for  instruction  autho- 
rised by  the  Code,  and  residence  (if  any),  is  kept  with  the  sum  of  £\2  per  child 
accommodated.     Additional   allowances  over  the  above   limit  will   be  made   in 
respect  of  the  cost  of  a  Central  Hall  and  in  respect  of  rooms  for  extra  subjects 
recognised   by  the   Code,  such   as  Drawing,  Chemistry,   Cookery,  &c.,  varying 
from  153.  to  2Os.  per  square  foot,  and  for  workshops,  from  IDS.  to  15$.  per  square 
foot.     Expenditure  not  exceeding  £800  and  £500  will  be  allowed  for  a  Master's 
and  a  Caretaker's  house  respectively.     Whether  the  necessary  loan  be  borrowed 
in  the  open  market  or  not,  extravagant  plans  cannot  be  approved,  and  the  actual 
tenders  received  must  be  submitted  along  with  application  for  Loan. 

The  period  proposed  for  repayment  of  a  loan  should  not,  as  a  general  rule, 
exceed  40  years  for  new  buildings,  and  30  years  for  enlargements. 

23.  The  Department  do  not  entertain  applications  for  loans  in  respect  of 
expenditure  incurred  without   their   previous   sanction.     Applications  for  loans 
should  therefore  include  all  the  items  in  the  first  instance.     The  attention  of 
School  Boards  is  specially  directed  to  this   Rule.     Disregard  of  it  may  lead 
to  the  necessity  of  having  to  meet  any  unsanctioned  expenditure  from  current 
income. 
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24.  In  order  to  secure  due  economy  and  the  avoidance  of  confusion  at 
completion,  all  building  contracts  should  contain  a  clause  that  no  claim  for 
extras  will  be  even  considered,  unless  the  work  has  been  ordered  in  writing  by 
the  Architect,  and  the  order  bears  the  counter-signature  of  the  Clerk  of  the 
School  Board.  A  Provisional  Sum  not  exceeding  5  per  cent,  on  the  cost  or 
a  total  sum  of  £300,  whichever  is  the  lesser  amount,  may — if  considered 
desirable — be  added  to  the  total  amount  of  the  tenders  to  cover  unforeseen 
contingencies. 
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AACHEN,  the  Kaiser  Wilhelm's  Gymnasium 

at,  plans  of,  184 
ACCOMMODATION — 

generally  considered,  34 
minimum  requirements,  41 
Secondary  Schools,  boarding,  204 

-  day,  boys',  37 

-  day,  girls',  39 
in  Germany,  38 
Training  Colleges,  191 

ACKTYI.ENE  GAS,  for  school  lighting,  93 
ACT,  EDUCATION,  1902,  13 

text  of,  Appendix  1),  520  st-y. 
ADAPTATION  of  houses  to  schools,  277 

of  old  schools,  413 
ADDITIONS  to  school  buildings,  277 
ADJUSTABLE  DESKS,  57 
^ESTHETIC     CONSIDERATIONS    in     school 

buildings,  29 
AGRICULTURE,    BOARD    OK,  grants  by,  to 

schools,  14 
AIR — See  also  Ventilation 

circulation  of,  435 

composition  of,  430 

fresh  air  inlets,  441 

foul  air  outlets,  441 

standards  of  purity,  431 

testing,  431 

ALBO-CARBON  LAMPS,  92 
ALEXANDRA    PARADE    SCHOOL,   Glasgow, 

plans  of,  362 

ALTERATIONS  to  old  schools,  413 
AMERICA — 

Education  in,  23 

Elementary  Schools  in,  plans  of,  371 

Secondary  Schools  in,  plans  of,  186 
ANGLES  between  walls  and  floor,  74 
ANTI-VIBRATION  LAMP  HOLDERS,  92 


AREA,  class-rooms  in  Elementary   Schools, 

3'i 
-  Higher  Elementary  Schools,  375 

—  Secondary  Schools,  62 
cloak-rooms,  132 
cookery-rooms,  422 
rubicles,  225 
dormitories,  225 

halls  or  assembly-rooms,  45 

Dailies,  258 

of  glass  in  class-room  window-,,  85 

manual  training-rooms,  421 

playgrounds,  31 1 

science-rooms,  1 13 

sites,  Elementary  Schools,  31  i 

—  Secondary  Schools,  30 
AKC;AM>  HURNEKS  for  gas,  91 
ARMSTRONG,   I'RCH.,  on  the  arrangement  of 

science-rooms,  104 
AsHi;v-l)K-i.A-XoU(.  Ml  ,     Girl*'     School     at, 

plans  of,  246 
ASKE'S  SCHOOL  KOK  Giki.s  ACTON,  plans 

of,  165 

ASPECT  for  school  buildings,  33 
ASSKMIM.Y  ROOM,  44 

See  also  Hall 

ATTENDANCE,  compulsory  school,  296 
for  grants,  292 

AUHURNDALE    SCHOOL,  OHIO,  plan  of,  372 

AUTHORITIES,  LOCAL  EDUCATION,  13 

AUGUSTINERSCIIULK,    H  KSSE,  plan  of,   183 

B 

BABIES'  ROOMS  in  Infant  Schools,  325 
BARRACK  SCHOOLS,  400 
BASINS  in  schools,  461 
BATHS,  459 

Elementary  Schools,  464 

spray,  468 
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BATHC.ATE,  THE,  SCHOOU  plan  of,  363 
KAUTZKN,  Training  College  .-it,  200 
BEDALES  SCHOOL,  plans  of,  242 
BEDFORD  GRAMMAR  SCHOOL,  plan  of,  154 
HEN  JONSON'S  SCHOOL,  plan  of,  302 
BENCHES,  chemical  laboratory,  1 13 

cookery.  423 

manual  training,  419 

physical  laboratory,  123 
BKKI.IN,  Realschule  at,  plans  of,  182 
HIRCHKIKLD     ROAD     SCHOOL,     Liverpool, 

cloak-rooms  at,  320 

BIRMINGHAM  HIGH  SCHOOL,  plans  of,  178 
BI.ACKIIOARII,  73 

HLACKIIVRN,  HICH  SCHOOL,  plans  of,  147 
Hi. INK  CHILDREN,  schools  for,  397 
BOARD  OK  EDITATIOX,  13 

and  Elementary  Schools,  291 

-  Secondary  Schools.  13 
BOARD  SCHOOLS-   See  Elementary  Schools 
BOAKDINi:   HOTSKS,  boys,  223 

K'ON  -34 
plan--  of.  229 
BoARDINC    SlHOOI.N  2O2  Sty. 

accommodation  required,  204 

arrangement  of,  205 

in  (iennany,  227 
BRKNTWOOD,  Secondary  School  at,  plans  of, 

162 

BRIDGEPORT    S(  IKIOI,  I'.S.A..  plans  of,  374 
BklDl.isv.  KIN  duAMMAK  SCHOOL,  plans  of, 

25' 

BRICHION,  I'.S.A..  I  he  High  School,  plans 
of.  1 86 

Bkorr.inoN  ROAD  SCHOOL,  Edinburgh, 
plans  of,  362 

BRI'X'IM-ILI.D  SCHOOL,  rm,  Edinburgh, 
plans  of,  361 

Brn.DiNc  Rfi.i--  of  the  Bo.ird  of  Educa- 
tion—See Appendix 


CAMI-SHOURNK  SCHOOLS,  Hornsey,  plans  of, 

35° 

CANADIAN  DESK,  the,  60 
CARE,  the.  of  school  buildings,  285 
CEII.IXCS,  class-room,  89 
CENTRAL  MALI,  system  of  planning,  147 
CHANC.ING-ROOMS,  228 
CHASE    FARM   SCHOOLS,   Ex  FIELD,  plans, 

403 
CHEMICAL  LABORATORIES,  106  .teg. 

benches  in,  106 

fume  closets,  117 


CHEMICAL  LABORATORIES,  size  of  rooms,  113 

waste  and  drainage,  1 19 
CHRISTHURGERSTRASSE,  BERLIN,  Elemen- 
tary School,  plans,  364 
CHRIST'S  HOSPITAL,  Horsham,  217 

boarding  house  at,  plans  of,  230 

competition  plans  for,  208 
CHUTE,  canvas,  fire  escapes,  269 
CITY  OK  LONDON  SCHOOI.S,  plans  of,  169 
CLAPHAM  HICH  SCHOOL,  laboratory  at,  112 
CLASS,  size  of,  in  Elementary  Schools,  78 

—  in  Secondary  Schools,  54 
CLASS-ROOMS,  53  seg. 

American  school,  62 

area  required  in  Elementary  Schools,  76 

—  Secondary  Schools,  54 
artificial  lighting  of,  96 
blackboards,  78 
ceiling,  89 

colour  of  walls,  88 

criticism,  192 

desks  and  their  arrangement,  56 

dimensions  of,  62 

doors,  position  of,  72 

electric  light  for,  95 

examples  of  Elementary,  80 

—  Secondary,  69 
fireplace,  position  of,  73 
gas  lighting  for,  90 
German  Schools,  77 
height  of,  71 

Higher  Elementary  School,  64 
lighting  of,  8 1 

—  artificial,  89 

—  summary  of  rules  for,  87 
measurements  of,  63 
number  of  pupils  in  a  class,  54 
partitions,  movable,  75 
proportions,  56 

raised  seats,  72 

size  and  shape,  55 

size  of  classes,  77 

skylights,  83 

standard  size  of,  55 

tables  of  sizes,  67 

top  lighted,  85 

walls,  colour  of,  88 

waste  space,  how  to  avoid,  65 

windows,  position  of,  85 

—  size  of,  83 
CLEANIXG-ROOMS,  139 

CLOAK-ROOMS,  Elementary  School,  319  seg. 
Secondary  School,  1 28  seg. 
American  system,  129 
attached  to  class-rooms,  plan,  130 
difficulties  of,  129 
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CLOAK-ROOMS,  hall  used  for,  130 

lockers  in  corridors,  131 

material  for  floors,  1 33 

position  of,  131 

space  required,  1 32 

warming  of,  133 
CLOSETS,  earth,  473 

water,  471 

table  of  numbers  requited,  471 
COATS  AND  HATS — See  Cloak-rooms 
COBBOLD    ROAD  SCHOOL,  Chelsea,   plans, 

343 

CODE,  the,  291 
COLET  HOUSE  SCHOOL,  plans,  151 

boarding  house,  plans,  237 
COLOUR  for  class-room  walls,  88 
CONWAY      ROAD      SCHOOL,     Birmingham, 

plans,  358 

COOKERY  ROOMS,  42 1 
CORRIDORS,  51 

Elementary  School,  317 

lockers  arranged  in,  51 

materials  for  floor,  5 1 

width  of,  5 1 
COST  OF  SCHOOL  HUILDING- 

Elementary  Schools,  280 

Secondary  Schools,  283 

Training  Colleges,  284 
COTTAGE  HOMES  SCHOOLS,  400 
COUNCIL  SCHOOLS,  meaning  of,  292 
COUNTRY  SCHOOLS,  330 

plans  of  small,  333,  334 

size  of  class-rooms  in,  336 
COVERED  PLAYSHEDS,  316 
COWPER  STREET  SCHOOL,  chemical  labora- 
tory at,  107 

physical  laboratory  at,  I  23 
CRECHES,  323 
CRESSING  SCHOOLS,  THE,  Chelmsford, plan, 

335 

CRICKET  GROUNDS,  size  required,  258 
CRIPPLED  CHILDREN,  schools  for,  389 
CRITICISM  CLASS-ROOMS,  193 
CUBICLES,  223 

plans  of  schools  showing,  224,  230,  231, 
234,  238,  246,  248,  250 


DAY  INDUSTRIAL  SCHOOLS,  293 

DAY-ROOMS,  226 

DEAF  AND  BLIND  CHILDREN,  schools  for, 

397 

DEFECTIVES,  schools  for,  397 
DEMONSTRATION  TABLES,  125 


DESKS,  56 

adjustable,  57 

arrangement  of,  6 1 

Elementary  Schools,  79 

measurements  of,  59 

standard  sizes  of,  60 

width  between,  6 1 

DEWSBURY  GRAMMAR  SCHOOL,  plans,  159 
DIMENSIONS  of  class-rooms,  Elementary,  76 

-  Secondary,  54 
DINING-ROOMS,  135 

DIRECT  AND  INDIRECT  HEATING,  446 
DISCIPLINE,  and  school  planning,  144 
DOORS,  position  of,  72 
DORMITORIES,  223 

area  required  for,  225 

arrangement  of,  230 

interior  view  of,  224 
DOUBLE  DESKS,  arrangement  of,  79 
DOUBLE  WINDOWS,  32 
DRAINAGE — See  Sanitation 
DRINKING  FOUNTAINS,  317 
DUST,  432 

DWELLING-HOUSE*    used    for    school    pur- 
poses, 276 


EARTH  CLOSET*,  473 
EDINBURGH,  Schools  in,  361 
KCOI.ES    MATERNEI.I.ES,  plan  and  descrip- 
tion of,  327 
EDUCATION  ACT,  1902,  13 

full  text  of,  Appendix  I),  520  si-y. 
EDUCATION,  BOARD  01,  13 
EDUCATION  in  America,  25 
EFFICIENT  SCHOOLS,  certified.  291 
ELECTRIC  LIGHT,  94 

candle  power  required,  100 

diagram  of  position  of  points,  100 
ELEMENTARY  SCHOOLS,  306 

class-rooms,  76 

defined,  294 

planning  of,  329,  342 
EMERGENCY  ROOMS,  139 
EMERGENCY  STAIRS,  48 
ENTRANCES,  52 


FALKIRK  HIGH  SCHOOL,  plan,  394 
FAIRHAM  GRAMMAR  SCHOOL,  plan,  181 
FELSTEAD  SCHOOL,  natural  science  block, 
plan,  109 
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KIRK,  267 

alarms,  268 

apparatus  required,  270 

causes  of,  271 

drill,  268 

engines,  chemical,  270 

—  hand,  269 

escapes,  269 
FIREPLACE,  position  of,  73 

FIREPROOF    HUILDINGS,  272 

FIVES  COURTS,  plan,  259 

FLOORS,  class-room,  polished,  286 

FOOTBALL  GROUNDS,  size  of,  273 

FOOTBATHS,  461 

FOREIGN  SCHOOLS,  comparative  survey  of, 

with  plans,  376 
FOUNTAIN,  DRINKING,  317 
FOWI.KR  SCHOOL-HOUSE,  Ohio,  plan,  373 
FRANKFORT,  school  baths  at,  plan,  465 
FKIF.DHURG,  the  gymnasium,  plan,  183 
FROEISKI.  TRAINING  INSTITUTK,  plan,  194 
FUME  CI.OSKTS,  i  ifi 
FUNDS  available  for  F.lemcntary  Education, 

297 

-    fir  Secondary  Education,  14 


GAI.DIN,  SIR    DOUGLAS  on  ventilation,  429 
GAMES,  area  required  for  different,  23,S 

GANGWAYS,  width  (if,  (,l 

(i  \s,  for  class-room  lighting,  90 

number  (if  points  required,  98 
dl'RMANV,  comparative  survey  of  schools  in, 
369 

rookery  rooms  in,  42  I 

Elementary  Schools  in,  564 

Girls'  Schools  in,  22 

school  systems  of,  20 

Secondary  Schools  in,  19 
GIKI.V  SCHOOLS,  \<> 

boarding  houses,  plans,  234 

day  schools,  plans,  165,  177  .«y. 
Cl.xss,  area  of,  for  class-room,  83 

ribbed  or  prismatic,  82 
GI.ENDF.NNING  ADJUSTAHI.K  DESK,  58 
GRADE,  different,  of  schools,  14 
GRAMMAR  SCHOOLS,  10 

in  America,  25 
GRANTS  for  Elementary  Education,  297 

—  Secondary  Education,  14 
GRATES,  ventilating,  447 
GREAT   MORTON   SCHOOL,  Bradford,  plan, 

359 
GROTON  SCHOOL,  U.S.A.,  plan,  187 


GYMNASIUM,  the  school,  261 
apparatus  for,  265 
plans  of,  262-265 

H 

HADI.EIGH  CHURCH  SCHOOLS,  plan,  338 
HALL  or  ASSEMBLY-ROOMS,  44 

area  required,  45 

common  to  two  departments,  318 

Elementary  Schools,  317 

lighting  of,  46 

HANDRAILS— See  Staircase,  50 
HEADMASTER'S  ROOM,  134 
HEATING,  444.     See  also  Ventilation 
HEIGHT  of  class-rooms,  71 

of  window  sills,  86 
HEURISTIC   METHOD  of  science  teaching, 

'°3 
HIGH  SCHOOLS,  definition  of,  16 

in  America,  25 
HIGHER  ELEMENTARY  SCHOOL,  THE,  387 

class-room,  64 

plans  of,  389-391 

HIGHER  GRADE  SCHOOLS,  meaning  0^387 
HOI.OI-HANE  GLOBES,  95 
HOME  OFFICE,  schools  under,  292 
HOPI-ER  INLETS,  457 
HORNCHURCH  COTTAGE  HOMES, THE, plan, 

407-409 
HOSTELS,  192 

HOT- WATER  HEATING,  448 
HULME  GRAMMAR  SCHOOL,  THE,  plan,  167 
HVMER'S  COLLEGE,  HULL,  plan,  179 


I 

ILLNESS,  provision  for,  253 
ILI.UMINANTS,  93 
INCANDESCENT  electric  light,  94 

gas  light,  90 

INDUSTRIAL  SCHOOLS,  293 
INFANT  SCHOOLS,  322 

plans,  324 

INFANTS,  proportion  of,  to  older  scholars,  310 
INFIRMARY,  a  school,  and  plan,  257 
INLETS  FOR  FRESH  AIR— See  also  Venti- 
lation, 441 

behind  radiators,  451 


JUDD    COMMERCIAL    SCHOOL,    The,  plan, 
180 
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K 

KINDERGARTEN  SCHOOL,  plan,  141 
KITCHENS  AND  OFFICES,  219 
KNARESBOROUGH  GRAMMAR  SCHOOL,  THE, 

plan,  250 
KRIPPEN,  322 


LABORATORIES,  102 

chemical,  106 

physical,  121 

LANCASTERIAN  SCHOOL,  plan  of,  299 
LATRINES,  470 
LAVATORIES,  400,  469 
LAWN  TENNIS  GROUND,  260 
LEATHER'S  PATENT  VENTILATOR,  455 
LECTURE-ROOMS,  124 
LEIGNITZ,  gymnasium  at,  plan,  264 
LIBRARIES,  137 
LIGHTING  OF  CLASS-ROOMS,  81 

artificial,  89 

interference  by  buildings,  82 

methods  of  increasing,  82 

rules  for  the,  87 

LINCOLN  GRAMMAR  SCHOOL,  plan,  172 
LIVING-ROOMS,  227 
LOCAL  EDUCATION  AUTHORITIES,  13 
LOCAL  GOVERNMENT  BOARD,  293 
LOCKERS  in  chemical  laboratories,  119 

in  corridors,  131 
LONGSHORE  STREET  SCHOOL,  Philadelphia, 

plan,  371 

LONDON  COUNTY  COUNCIL  SCHOOLS,  plans, 
343-347 


M 


MANCHESTER,  High  School  for  Girls,  plan, 

179 

Higher  tirade  School,  plan,  389 
MANNHEIM,  Elementary  School  at,  plan,  366 
MANUAL  INSTRUCTION  ROOMS,  419 
MARIA   GREY  TRAINING   COLLEGE,  plan, 

'93 
MENTALLY  DEFECTIVE  CHILDREN,  schools 

for,  397 

MERCERS'  SCHOOL,  HOLHORN,  plan,  175 
MIXED  SCHOOLS,  309 
MODEL  SCHOOLS,  191 

plan  of  a,  195 

MORA  ROAD  SCHOOL,  Willesden,  plan,  356 
MOVABLE  PARTITIONS,  75 
MUI.LIONS  of  iron,  86 


MUSEUMS,  138 
MUSIC-ROOMS,  139 


N 

NAVAL  SCHOOLS,  293 

NATURAL  SCIENCE  TEACHING,   102.     See 

also  Laboratories 
NATURAL  VENTILATION,  437 
NEWCASTLE,  CENTRAL  HIGH  SCHOOL,  plan, 

NEW  COLLEGE,  Hull,  plans,  248 
NON-PROVIDED  SCHOOLS,  meaning  of,  292 
NORMAL  SCHOOLS,  199 
NOTTINGHAM    HIGHER    GRADE    SCHOOL, 
plan,  393 


o 

OFFICES,  School — See  under  Sanitation 

and  kitchen,  219 
OFFORD  ROAD  PIPII.  TEACHERS'  CENTRE. 

190 

ONE-STORIED  SCHOOLS,  345 
ORGANISATION.  15 
ORIENTATION  of  school  buildings,  32 
OUTLETS,  si/e  and  position  of,  441 

see  Ventilation 


PARISH   ROOM  and  schools,  335 

PARTITIONS,  movable,  75 

PETROLEUM  LAMPS,  89 

PHILADELPHIA,     Kk-im-ntary     Schools     in, 

plans,  371,  375 

PHYSICAL  LAHORATORIES,  121 
PHYSICALLY  DEFECTIVE  CHILDREN,  schools 

for,  399 

PICTURE  RAILS,  74 
PIERS  between  windows,  86 
PLANNING  Elementary  School,  large,  342 
small,  330 

Secondary  School,  144 
PLATFORM,  teacher's,  72 
PLAYGROUNDS,  area  required,  31 1 

common,  313 

covered,  316 

for  very  small  schools,  3 1 3 
PLAYROOMS,  140 
PLAYSHEDS,  316 

PLENUM  system  of  ventilation,  451 
POOR  LAW  SCHOOLS,  400 
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PRACTISING  SCHOOL,  A,  plan,  195 
PREPARATORY  SCHOOLS,  239 
PRIMARY  SCHOOLS,  American,  25 
PRINCIPAL'S  ROOM,  134 
PRISMATIC  GLASS,  82 
PRIVIES,  474 

PROVIDED  SCHOOLS,  meaning  of,  292 
PRUSSIA,  School  System  of,  20 
PUBLIC  SCHOOLS,  10 

American,  25 

Elementary,  294 

PUPIL  TEACHERS,  centres  for,  189 
PVRITZ,  Training  College  at,  plan,  197 


ftEX  VICTORIA  HIGH  SCHOOL,  Stockton- 
on-'I'ees,  plan,  166 


RADIATORS,  451.     Sec  Heating 
RAISED  SKATS  in  class-rooms,  72 
REAI.SCHUI.K,  described,  22 

plans  of,  181 
REFORMATORIES,  293 
REGIMENTAL  SCHOOLS,  29.3 
RKLI  LATIONS    for    school    building  —  See 

Appendices  A  to  C 
Rlsl-.Rs,  49.     See  Staircase 
ROKDEAS   SCHOOL,  Brighton,  plan,  215 

a  boarding-house,  plan,  236 
ROOMS  required  for  boarding  school,  204 

day  schools  for  boys,  37 
-  girls,  40 

ROYAL     MASOXIT    IXSTITUTION,    liushey, 
plan,  2\o 

a  boarding  house,  plan,  233 

competition,  design  for,  plan,  210 


ST  JAMES  THE   LESS,   parochial   buildings, 

plan,  340 

ST  MARGARET'S  SCHOOL,  Bushey,  plan,  244 
SALEM,  U.S.A.,  Training  College,  plan,  201 
SANATORIUM,  a  school,  plan,  255 
SANITARY  CONVENIENCES,  470 
SANITATION,  459 
SCHOOL-ROOM,  type  of  plan,  330 
SCIENCE  TEACHING,  102.    See  Laboratories 

arrangement  and  rooms,  105 

in  Elementary  Schools,  320 
SECONDARY  EDUCATION,  9 


SECONDARY  SCHOOLS,  class-rooms,  54 

grades  of,  14 

organisation,  15 

planning  of,  144 

plans  of,  1 50- 1 88 
SERVICE  ROOMS,  139 
SHADES  FOR  LIGHTS,  95 
SHEFFIELD,  HIGH  SCHOOL,  THE,  plan,  161 
SHOWER  BATHS,  462 
SICK-KOOMS,  252 
SIEMENS'  GAS  LAMPS,  91 
SINKS  IN  LABORATORIES,  119 
SITES,  30 

area  for  Elementary  Schools,  311 

arrangement  of  buildings,  312 

German  Schools,  312 

Poor  Law  Schools,  401 

town,  31 
SIXTH  FORM  ROOM,  138 

size  of  schools,  306 

skylights,  83 

SLIDING  PARTITIONS,  75 
SI.OJD  WORK,  419 
SMALL  SCHOOLS,  330 
SPECIAL  SCHOOLS,  397 
SPRAY  BATHS,  468 
STAIRCASES,  47 

closed  or  open,  48 

height  of  risers,  49 

landings,  48 

outside,  48 

material  for,  50 

position,  48 

width,  48 

STEAM  PIPES    See  Heating 
STOCKTON-ON-TEES,  High  School,  plan,  166 
STOREYS,  number  of,  31 1 
STOVES,  448 
STOW'S  system  of  Elementary  School,  plan, 

300 

STREATHAM  HILL  High  School,  plan,  156 
STUDIES,  227 
STUDIOS,  126 

SWEDISH  SCHOOI.,  plan,  386 
SWIMMING  BATHS,  462 


TABLES  in  laboratories,  122 

TEACHERS,  295 

TELEPHONES,  135 

TEMPERATURE  for  class-rooms,  445.     See 

Heating 

TEMPORARY  SCHOOL  BUILDINGS,  411 
TENNIS  LAWN,  plan,  260 
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TOBIN'S  TUBES,  441.    See  Ventilation 
TRAINING  COLLEGES,  191 

accommodation  required,  191 

American,  199 

German,  196 

TROUGHS  of  wood,  for  chemical  benches,  121 
TRUANT  SCHOOLS,  293 
TURNHALI.E— See  Gymnasia 

U 

UNIVERSITY  COLLEGE  SCHOOL,  plan,  157 
URINALS,  475 

V 

VARIATION  in  size  of  desks,  57 

VARNA  STREET  SCHOOL,  Manchester,  plan, 

35" 

VENTILATING  GRATES,  447 
VENTILATION,  427 

causes  of  bad,  431 

different  methods  compared,  436 

diffusion,  434 

Hincke  Bird's  sash,  456 

inlets  and  outlets,  441 


VENTILATION,  knowledge  of,  for  teachers, 
430 

large  buildings,  440 

natural  system  of,  437 

openings,  size  of,  444 

Plenum  system,  436,  452 

Tobin's  tubes,  441 
VILLAGE  SCHOOL,  plan  for  a,  337 
VOLUNTARY  SCHOOLS,  292 

W 

WALLS,  colour  of,  88 
WARMING,  444.    See  Heating 
WATER  CLOSETS,  476 
WESLEYAN  SCHOOLS,  300 
WIMHLEDON  HK;H  SCHOOL,  plan,  17 
WINDOWS,  class-room,  88 

sills,  86 

cleaning,  286 

ventilation  by,  426 


ZURICH,  schools  at,  plans,  185 
school  baths  at,  466 
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GOTHIC  ARCHITECTURE  IN  ENGLAND.  An  Analysis  of 
the  Origin  and  Development  of  English  Church  Architecture, 
from  the  Norman  Conquest  to  the  Dissolution  of  the 
Monasteries.  By  FRANCIS  BOND,  M.A.,  Hon. A. R.I. B. A. 
Containing  750  pages,  with  1,254  Illustrations  from  photo- 
graphs, measured  drawings,  and  sketches,  including  20  full-page 
Collotypes  and  469  of  plans,  sections,  diagrams,  and  moldings. 

"This  is,  in  every  sense  of  the  word,  a  great  book It  is  a  book  that  At  once 

steps  to  the  front  as  authoritative,  and  it  will  \x  long  before  it  is  superseded." —  The  Atlieniettnt, 

"  A  book  of  the  very  highest  type,  reliable  and  perfect  in  all  respects,  and  magnificently 
illustrated.  It  is  unquestionably  the  one  book  on  Gothic  Architecture,  which  must,  as  a  matter 
of  course,  be  possessed  by  every  architect." — The  Architect1!  Magazine. 

"  It  brings  the  study  of  architecture  up  to  the  standard  of  modern  ideals,  and  should,  we 
expect,  long  remain  the  best  book  of  its  kind  in  the  language." — The  Brit  sit  Architect. 
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THE  ARCHITECTURE  OF  GREECE  AND  ROME.  A  SKKTCH 
OF  ITS  HISTORIC  DEVELOPMENT.  By  WILLIAM  J.  ANDERSON, 
Author  of  "  The  Architecture  of  the  Renaissance  in  Italy,"  and 
R.  PHENE  SPIERS,  F.S.A.  With  185  Illustrations  from  photo- 
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"As  a  comprehensive  rtsume  of  the  history  and  characteristics  of  Greek  and  Koman 
architecture  this  must  certainly  be  considered  to  be  the  best  one-volume  work  of  its  kind  that 
has  yet  appeared  in  our  language." — The  Builder. 

"  A  vivid  and  scholarly  picture  of  Classic  Art."—  The  British  Architect. 

"It  is  such  a  work  as  many  students  of  Architecture  and  the  Cla-sics  have  vainly  yearned 
for,  and  lost  precious  years  in  supplying  its  place." — The  Architect. 

Large  Svo,  cloth,  gilt.      1 2 s.  Gd.  net. 

THE  ARCHITECTURE  OF  THE  RENAISSANCE  IN  ITALY. 
A  General  View  for  the  use  of  Students  and  Others.  By 
WILLIAM  J.  ANDERSON,  A.R.I. B.A.  Third  Edition,  with  64 
full-page  Collotype  and  other  Plates,  and  nearly  100  smaller 
Illustrations  in  the  text,  from  photographs  and  drawings. 

"  Mr.  Anderson's  book  is  of  the  greatest  value,  and  enables  the  student,  for  the  first  time,  to 
grasp  the  true  significance  of  the  movement." — The  Utilizer's  Journal. 
"  The  book  is  evidence  of  earnest  study." — The  Architect. 
"  Should  rank  amongst  the  best  architectural  writings  of  the  day."—  The  Edinburgh  Review. 
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LATER  RENAISSANCE  ARCHITECTURE  IN  ENGLAND. 
A  Series  of  Examples  of  the  Domestic  Buildings  erected  sub- 
sequent to  the  Elizabethan  Period.  Edited,  with  Introductory 
and  Descriptive  Text,  by  JOHN  BELCHER,  A.R.A.,  and 
MERVYN  E.  MACARTNEY.  Containing  170  magnificent  Plates 
(19  ins.  x  14  ins.),  130  of  which  are  reproduced  in  Collotype 
from  photographs  specially  taken,  and  40  from  measured 
drawings  by  various  accomplished  draughtsmen.  With  153 
further  illustrations  of  plans,  details,  &c.,  in  the  letterpress. 
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ARCHITECTURE  OF  THE  RENAISSANCE  IN  ENGLAND. 
Illustrated  by  a  Series  of  Views  and  Details  from  Buildings 
erected  between  the  years  1560  and  1635,  with  Historical  and 
Critical  Text.  By  J.  ALFRED  GOTCH,  F.S.A.,  F.R.I. B.A. 
Containing  145  folio  Plates  (size  19  ins.  x  14  ins.),  118  being 
reproduced  from  Photographs  taken  expressly  for  the  work  and 
27  from  measured  drawings,  with  180  further  Illustrations  of 
plans,  details,  &c.,  in  the  Text. 
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EARLY  RENAISSANCE  ARCHITECTURE  IN  ENGLAND. 
An  Historical  and  Descriptive  Account  of  the  Tudor,  Eliza- 
bethan and  Jacobean  Periods,  1500 — 1625.  By  J.  ALFRED 
GOTCH,  F.S.A.  With  87  Collotype  and  other  Plates  and  230 
Illustrations  in  the  Text,  from  Drawings  by  various  accom- 
plished Draughtsmen,  and  from  photographs  specially  taken. 
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The  11  ri lull  Architect. 
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SOME  ARCHITECTURAL  WORKS  OF  INIGO  JONES. 
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A  HISTORY  OF  ARCHITECTURE  for  the  Student,  Crafts- 
man, and  Amateur.  Being  a  Comparative  View  of  all  the  Styles 
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BANISTER  FLETCHER,  F.R.I.B.A.,  and  BANISTER  F.  FLETCHER, 
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ARCHITECTURE,  EAST  AND  WEST.  A  Collection  of  Essays 
written  at  various  times  during  the  last  sixteen  years.  By 
R.  PHEN£  SPIERS,  F.S.A.,  F.R.I.B.A.  Now  first  brought 
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monial to  the  Author.  With  40  full-page  and  other  Illustrations, 
reproduced  from  the  Author's  drawings  and  from  photographs. 
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of  reference." — IV.  A'.  L. 
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HOW  TO  JUDGE  ARCHITECTURE.  A  Popular  Guide  to 
the  Appreciation  of  Buildings.  By  KUSSKI.I,  STUKCIS,  M.A. 
With  84  full-page  Illustrations,  reproduced  in  half-tone,  from 
photographs  of  some  of  the  chief  buildings  of  the  world. 

A  study  of  this  book  will  enable  the  reader  to  acquire  such  an  independent 
knowledge   of  the   essential   characteristics  of  good    buildings  lhat  he  will 
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THE  APPRECIATION  OF  SCULPTURE.  A  Popular  Hand- 
book for  Students  and  Amateurs.  By  RUSSKU.  STI:K<;IS,  M.A. 
With  64  full-page  Illustrations,  reproduced  in  hall-tone,  from 
photographs  of  some  of  the  most  notable  examples  of  the 
sculptor's  art. 

This  volume  treats  of  sculpture,  both  architectural  and  monumental, 
dwelling  upon  its  history,  the  characteristics  of  the  principal  schools,  and 
the  criticism  of  standard  works,  an  appreciation  of  which  will  enable  the 
reader  to  understand  this  noble  art. 
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tecture of  the  Middle  Ages.  The  buildings  here  drawn  and  described  comprise  not  only 
dwelling-houses  of  varying  degrees  of  importance— from  the  mansion  of  a  lord-of-the-manor  or 
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appear. The  illustration  oner  invaluable  assistance  towards  understanding  and  comparing  the 
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minute  details  of  construction  and  of  ornamentation." — Artkar  S.  fi'ltrUHr,  Esy.t  M.A.,  F.S.A. 

Royal  4/fl,  cloth,  gilt.     \  5^.  net.     (Published  at  £2  2S.) 
MEDIEVAL  FOLIAGE    AND    COLOURED    DECORATION 
IN  ENGLAND.    BY  JAS.  K.  COLLING.    A  series  of  Examples 
taken  from  Buildings  of  the  Twelfth  to  the  Fifteenth   Century. 
Containing  76   Lithographic  Plates,  representing  600  examples. 
A    l>ook  of  exceptional   and  very  nearly  unique    interest.     Apait   from 
Plight's  "  Gothic  Ornamenti,"  it  is  the  only  collection  that  exists  of  well- 
drawn  specimens  of  old   Kn^lish  carved  work,  both  in  stont  and  "wood,  and 
ranging  oi'£i'  the  whole  of  the  Middle  Agts. 

Large  4/c,  art  canvas,  gilt,     ^i   5*.  net. 

THE  ART  AND  CRAFI'  OF  GARDEN  MAKING.  By 
THOMAS  H.  MAWSON,  Garden  Architect.  Second  Edition, 
revised  and  much  enlarged.  Containing  upwards  of  200 
Illustrations  (50  of  which  are  full-page)  of  perspective  views, 
plans,  and  details  of  gardens,  ranging  in  size  from  a  tiny 
cottage  garden  to  gardens  of  twelve  acres  in  extent. 

Folio,  half  morocco,  gilt.     £4  4*.  net. 

FORMAL  GARDENS  IN  ENGLAND  AND  SCOTLAND. 
A  Series  of  Views,  Plans  and  Details  of  the  finest  Old  Gardens 
still  existing.  With  an  Introduction  and  Descriptive  Accounts. 
By  H.  INK;O  TKIGGS,  A. R.I. B. A.  Containing  125  fine  Plates, 
72  from  the  Author's  Drawings,  and  53  from  Photographs 
specially  taken. 

"lh.it  the  bouk  will  make  a  charming  addition  to  the  libraries  of  artistic-minded  people 
there  can  be  no  doubl  whatever,  and  to  the  lover  of  gardens,  from  an  architect's  point  of  view 
p.trtiiularly,  we  can  hardly  imagine  a  more  welcome  or  elegant  publication." — Tht  Building  Nrtus. 


s 

Crown  4/0,  handsomely  bound  in  art  canvas,  gilt.     Price  2  is.  each,  net. 

OLD  ENGLISH  COTTAGES  AND  FARM-HOUSES. 
A  Series  of  Volumes  designed  to  illustrate  the  most  typical  and 
beautiful  remains  of  minor  Domestic  Architecture  in  England. 
Each  volume  contains  100  Photographic  Plates,  artistically 
printed  in  Collotype,  accompanied  by  Descriptive  Notes  and 
Sketches. 

(1)  KENT  AND  SUSSEX.     Photographed   by  W.  GALSWORTHY 

DAVIE  and  described  by  E.  GUY  DAWBER.  The  rural  buildings 
of  Kent  and  Sussex  are  typical  of  native  homely  English  work, 
and  amongst  them  may  be  found  nearly  every  style  of  archi- 
tecture. 

"  Every  cottage  illustrated  has  interest  through  its  picturesqueness,  and  the  variety  of  them 
is  remarkable."—  The  Architect. 

"  All  lovers  of  our  domestic  architecture  should  buy  this  book." — Tin  Antiquaty. 

(2)  SHROPSHIRE,    HEREFORDSHIRE,    AM)    CHESHIRE. 

Photographed  by  JAMES  PARKINSON  and  described  by  E.  A. 
OULD.  This  volume  illustrates  the  half-timber  buildings 
characteristic  of  these  counties. 

"  No  districts  in  Great  Britain  are  more  richly  endowed  with  specimens  of  genuine  half- 
timber  work  than  these  three  beautifully  wooded  counties,  so  that  Mr.  Parkinson  Tias  had  little 
difficulty  in  providing  an  attractive  series  of  photographs  in  his  well-produced  and  useful 
volume," —  The  Building  News. 

(3)  THE  COTSWOLD  DISTRICT,  comprising  parts  of  Glouces- 

tershire, Oxfordshire,  Northants,  and  Worcestershire.  Photo- 
graphed by  W.  GALSWORTHY  DAVIK  and  described  by  E.  Guv 
UAWBER.  The  buildings  illustrated  in  this  volume  are 
essentially  of  a  stone  type,  and  present  a  special  variety  of 
architecture,  very  dissimilar  to  those  illustrated  in  the  two 
previous  volumes. 

"This  charming  volume  contains  one  hundred  photographs  of  the  most  beautiful  domestic 
buildings  in  the  country  .  .  .  ." — The  Daily  News . 


Large  $vo,  art  canras,  gilt.      i$s.  net. 

OLD  ENGLISH  DOORWAYS.  A  Series  of  Historical  Examples 
from  Tudor  Times  to  the  end  of  the  XVIIIth  Century.  Illus- 
trated on  70  Plates,  reproduced  in  Collotype  from  Photographs 
specially  taken  by  W.  GALSWORTHY  DAVIE.  With  Historical 
and  Descriptive  Notes  on  the  subjects,  including  34  Drawings 
and  Sketches  by  HENRY  TANNER,  A.R.I. B.A.,  Author  of 
"  English  Interior  Woodwork." 

"  A  most  admirable  addition  to  any  library  of  architectural  and  artistic  books.  The  subjects 
brought  together  in  this  volume  comprise  many  of  the  best  types  of  doorways  to  be  seen  in 
England."— The  Building  Nevis. 

B.    T.    BATSFORD, 

PUBLISHER, 
94,  High  Holborn,  London. 


Imperial  4/0,  cloth.     iox.  6i/. 

ORDERS  OF  ARCHITECTURE  —  GREEK,  ROMAN,  and 
ITALIAN.  A  Collection  of  Typical  Examples  from  Normand's 
"  Parallels "  and  other  Authorities,  with  Notes  on  the  Origin 
and  Development  of  the  Classic  Orders,  and  descriptions  of 
the  plates,  by  R.  PHENE  SPIERS,  F.S.A.,  Master  of  the 
Architectural  School  of  the  Royal  Academy.  Fourth  Edition, 
revised  and  enlarged,  containing  27  full-page  Plates,  seven  of 
which  have  been  specially  prepared  for  the  work. 

form  the 
bale, 
A  good 
are  also  very 

. 
"  An  indispensable  possession  to  alt  students  of  architecture." — Tfu  Architect. 

Large  folio,  cloth.     £i  ioj.  net. 

EXAMPLES  OF  GREEK  AND  POMPEIAN  DECORATIVE 
WORK.  Measured  and  drawn  by  J.  CROMAR  WATT.  Con- 
taining 60  Collotype  Plates  (17  ins.  x  13  ins.),  reproduced  from 
the  original  Pencil  Drawings  of  the  Author,  and  comprising 
Architectural  Details,  Ornament  in  White  Marble,  Painted  and 
Modelled  Terra-cotta,  Mosaic  Pavement,  and  a  variety  of 
Ornamental  Bronze  Work. 

"The  best  drawn  and  most  charming  Ijook  of  i 
published."— '/'A*  IluiMtr. 


lustration  of  classic  ornament  which  has  been 


Small  folio,  cloth,  gilt.      £\  5*.  net. 

THE  HISTORIC  STYLES  OF  ORNAMENT.  Containing 
1,500  Examples  of  the  Ornament  of  all  Countries  and  Periods, 
exhibited  in  100  Plates,  mostly  printed  in  Gold  and  Colours. 
With  Historical  and  Descriptive  Text  (containing  136  Illus- 
trations), translated  from  the  German  of  H.  DOI.METSCH. 

A    well-selected     "  Grammar    of    Ornament,"    which    gives    particular 
attention  to  the  Art  of  the  Renaissance. 

Royal  8vo,  cloth,  gilt.     51.  net. 

A  MANUAL  OF  HISTORIC  ORNAMENT.  Treating  upon  the 
Evolution,  Tradition,  and  Development  of  Architecture  and 
other  Applied  Arts.  Prepared  for  the  use  of  Students  and 
Craftsmen.  By  RICHARIJ  GLAZIER,  A.R.I. B.A.,  Headmaster 
of  the  Manchester  School  of  Art.  Containing  500  Illustrations. 

"  Not  since  the  publication  of  Owen  Jones' celebrated  'Grammar  of  Ornament'  have  we 
seen  any  book,  brought  out  on  popular  lines,  that  could  compare  with  Mr.  Glazier's  '  Manual.' 
In  many  ways  it  is  the  belter  book  of  the  two.  ...  It  simply  abounds  with  beautiful, 
delicately-drawn  illustrations,  and  forms  a  perfect  treasury  of  designs.  —  Tlu  Bookulltr. 

"  It  would  be  difficult,  if  not  wellnigh  impossible,  to  find  a  more  useful  and  comprehensive 
book  than  this,  which  contains  examples  of  all  the  leading  groups  of  ornamental  design,  and  many 
more  uiinor  ones,  but  invariably  interesting  and  valuable."—  Tlu  Athena-urn. 


Thick  demy  8vo,  cloth,  gilt,     1 2 s.  (>d. 

A  HANDBOOK  OF  ORNAMENT.  With  3,000  Illustrations  of 
the  Elements  and  the  Application  of  Decoration  to  Objects. 
By  F.  S.  MEYER,  Professor  at  the  School  of  Applied  Art, 
Karlsruhe.  3rd  English  Edition,  revised  by  HUGH  STANNUS, 
F.R.I.B.A. 

"A  LIBRARV,  A  MUSEUM,  AN  ENCYCLOPEDIA,  AND  AN  ART  SCHOOL  IN  ONE,    To  RIVAL  IT 

AS  A  BOOK  OP  REFERENCE  ONE  MUST  FILL  A   BOOKCASE." — Titf  Sttuiio. 

In  stout  wrapper-envelope.     2s.  6d.  net. 

AN  ALPHABET  OF  ROMAN  CAPITALS,  together  with  three 
sets  of  lower-case  letters,  selected  and  enlarged  from  the  finest 
examples  and  periods.  By  G.  WOOLLISCKOFT  RHEAD,  R.E., 
Hon.  A.R.C.A.,  Lond.  Each  letter  7  ins.  square,  with  descrip- 
tive text. 

Professor  W.  R.  Lethaby  writes  : — "  I  am  very  glad  that  your  speci- 
men Alphabets  have  been  published.  Some  definitive  examples  to  which 
one  could  point  have  been  badly  wanted.  I  hope  every  Art  School  in  the 
ceuntry  will  soon  be  provided  with  a  copy,  and  in  that  case  I  do  not  doubt 
we  shall  shortly  see  a  much-needed  improvement  in  this  simple  matter  of 
lettering." 

Crmvn  Bro,  doth.     y.  6d.  net. 

ALPHABETS,  OLD  AND  NEW.  Containing  150  complete 
Alphabets,  30  Series  of  Numerals,  Numerous  Facsimiles  of 
Ancient  Dates,  &c.  Selected  and  arranged  by  LEWIS  F.  DAY. 
Preceded  by  a  short  account  of  the  Development  of  the 
Alphabet.  Second  Edition,  revised  and  Enlarged,  with  many 
further  Examples.  The  most  handy,  useful,  and  comprehensive 
work  on  the  subject. 

The  subjects  new  to  this  Edition  include  Modern  Alphabets,  designed  by 
R.  Anning  Bell,  Selwyn  Image,  A.  M.  Mucha,  M.  I'.  Verneuil,  E.  Grasset, 
J.  Walter  West,  and  others.  The  work  also  includes  a  series  of  Old  and 
New  Lettering  specially  selected  or  photographed,  as  showing  characteristic 
design  in  different  materials. 
"  Everyone  who  employs  practical  lettering  will  be  grateful  for '  Alphabets,  Old  and  New. 

Mr.  Day  has  written  a  scholarly  and  pithy  introduction,  and  contributes  some  beautiful  alphabets 

of  his  own  design." — Tht  Art  Journal. 

Crown  &vo,  cloth.     $s.  net. 

LETTERING  IN  ORNAMENT.  An  Enquiry  into  the  Decora- 
tive Use  of  Lettering,  Past,  Present,  and  Possible.  By  LKWIS  F. 
DAY.  With  200  Illustrations  from  Photographs  and  Drawings. 

11  The  book  itself  is  an  admirable  one,  and  the  author's  clearness  of  thought  and  expression 
makes  it  most  readable  and  instructive.  .  .  .  The  illustrations  range  over  a  wide  field  and 
are  invaluable,  as  they  show  at  once  what  has  been  done  by  the  artists  of  many  nations."  —  Tht 
Builder's  Journal. 

Crown  Bvo,  cloth,     y.  net. 

ART  IN  NEEDLEWORK  :  A  BOOK  ABOUT  EMHROIUERY.  By 
LEWIS  F.  DAY  and  MARY  BUCKLE.  Second  Edition,  revised, 
containing  80  full-page  Plates,  reproduced  from  photographs, 
and  45  Illustrations  in  the  text. 

An  invaluable  Review  of  the  Art  and  Practice  of  Embioidery. 

B.    T.    BATSFORD, 

PUBLISHER, 
94,  High  Holborn.Lonuon. 


8 

Demy  8i't>,  art  linen,  gilt.     6s.  net. 

THE  PRINCIPLES  OF  DESIGN.  A  Textbook  especially 
designed  to  meet  the  requirements  of  the  Board  of  Education 
Examination  Syllabus  on  "Principles  of  Ornament."  By  G. 
WOOLLISCROFT  RHEAD,  Hon.A.R.C.A.  With  16  photographic 
plates  and  over  400  other  Illustrations,  chiefly  line  drawings  by 
the  Author. 

MR.  LEWIS  F.  DAY'S  HANDBOOKS  of  ORNAMENTAL  DESIGN. 
Demy  8iv,  cloth,  gilt.  js.  6d.  net. 

PATTERN  DESIGN.  A  Book  for  Students,  treating  in  a  prac- 
tical way  of  the  Anatomy,  Planning,  and  Evolution  of  Repeated 
Ornament.  Containing  300  pages  of  text,  with  upwards  of  300 
Illustrations,  reproduced  from  drawings  and  from  photographs. 

"  Every  line  and  every  illustration  in  this  book  should  be  studied  carefully  and  continually 
by  everyone  having  any  aspiration  toward  designing." — Th€ Dtcorator. 

Demy  %vo,  cloth,  gilt.     8*.  6d.  net. 

ORNAMENT  AND  ITS  APPLICATION.  A  sequel  to  "  Pattern 
Design,"  and  an  Introduction  to  the  Study  of  Design  in  relation 
to  Material,  Tools,  and  ways  of  Workmanship.  Containing  320 
pages,  with  300  Illustrations  of  Decorative  Objects  and  Orna- 
ment, reproduced  from  Photographs  and  Drawings. 

Mr.  Walter  Crane,  writing  in  the  "  Manchester  Ouardian,"  aayn  :"  .  .  .  Th« 
work  can  lj«  confidently  commended  as  a  most  workmanlike  and  accomplished  treatise  not 
only  to  all  students  of  design,  but  to  artist.s  and  craftsmen  generally.  The  illustrations  are 
extremely  rich  and  varied." 

Thick  crouni  8vo,  cloth,  gilt.     1 2 s.  6d. 

NATURE  IN  ORNAMENT.  An  Enquiry  into  the  Natural 
Element  in  Ornamental  Design,  and  a  Survey  of  the  Orna- 
mental Treatment  of  Natural  Forms.  With  450  Illustrations. 
3rd  Edition,  revised  and  enlarged. 

Crown  81*0,  art  linen,     y.  6d. 

SOME  PRINCIPLES  OF  EVERY-DAY  ART.  Second 
Edition,  revised,  with  numerous  Illustrations. 


"  If  anybody  wants  a  sensible  book  on  Art  as  applied  to  everyday  ornament,  let  him  buy 
olume.      I'.asy  to   follow,  well  arranged  a 
to  say  and  how  to  say  it." — Attuntrum. 


Mr.  Day's   nicely-printed  little  volume.     Kasy  to  follow,  well  arranged  and  extremely  concise. 
.    .    .    .    Mr.  Day  knows  what  to 


In  ornamental  paper  wrapper,      is.  net. 

MOOT  POINTS.  Friendly  Disputes  on  Art  and  Industry  between 
LKWIS  F.  DAY  and  WALTER  CRANE.  With  amusing  Caricatures 
by  WALTER  CRANE. 

Medium  8iv,  cloth,  gilt.     £i  is.  net. 

WINDOWS:  A  BOOK  ABOUT  STAINED  AND  PAINTED 
GLASS.  By  LEWIS  F.  DAY.  Second  Edition,  revised,  con- 
taining 50  full-page  Plates, and  upwards  of  200  other  Illustrations. 

"  Contains  a  more  complete  account — technical  and  historical — of  stained  and  painted  glass 
than  has  previously  appeared  in  this  country." — Tkt  Times. 


Large  8vo,  cloth.     5*.  net. 

A  HANDBOOK  OF  PLANT  FORM  FOR  STUDENTS  OF 
DESIGN.  By  ERNEST  E.  CLARK,  Art  Master,  Derby  Tech- 
nical College.  Containing  100  plates  (size  ici  ins.  by  7^  ins.), 
illustrating  61  varieties  of  Plants,  comprising  800  illustrations. 
With  an  Introductory  Chapter  on  the  Elementary  Principles  of 
Design,  Notes  on  the  Plants,  and  a  Glossary  of  Botanical  Terms. 

"Such  a  book  has  lonjj  been  needed,  and  the  appearance  of  this  handsome  volume  at  such  a 
moderate  price  will  be  hailed  with  satisfaction  by  students  of  design  everywhere." — Arts  nnd 
Cra/ts. 

"A  twentieth  century  Herbal." — The  Art  Journal. 
STUDIES  IN  PLANT  FORM  FOR  THE  USE  OK  STUDENTS, 
DESIGNERS,  AND  CRAFTSMEN.  By  G.  WOOLLISCROFT  RHF.AD, 
R.E.,  Hon.  A.R.C.A.  Containing  25  photo-lithographic  plates, 
reproduced  in  black-and-white  from  the  author's  drawings, 
illustrating  upwards  of  sixty  varieties  of  Plants,  together  with 
over  eighty  illustrations  of  Detail.  Folio  (size  iyi  ins.  by  13  ins.) 
in  cloth  portfolio,  2os.  net. 

Mr.  Walter  Crane,  writing  to  the  author,  says  :— "  I  think  your  'Studies  in  Plant  Form 
are  well  selected,  and  powerfully  drawn,  and  give  the  characteristics  of  growth  and  structure 
very  definitely,  in  a  way  likely  to  be  useful  to  students  and  designers." 

"  Drawings  more  trustworthy  have  not  been  published  in  our  day,  nor  yet  studies  upon 
which  designers  could  so  surely  rely  for  information." — 1'lte  Att  Joiirruit. 

Imperial  4/0,  handsomely  bound  in  doth  gilt.  £i  $s.  net. 
DECORATIVE  FLOWER  STUDIES  for  the  use  of  Artists, 
Designers,  Students  and  others.  A  series  of  40  Coloured 
Plates,  printed  by  hand  by  a  stencil  process  in  facsimile  of  the 
original  drawings,  accompanied  by  350  Studies  of  Detail 
showing  the  Development  of  the  Plant  in  successive  stages. 
With  Descriptive  Notes.  By  J.  FOORD. 

"  A  truly  valuable  and  beautiful  book.     ....     The  coloured  plates  are  nearly  all  good 
they  have  a  certain  spaciousness  of  treatment  that  is  full  of  delicacy  and  freedom  ;  and  we  have 
no  doubt  at  all  that  the  book,  considered  as  a  whole,  is  a  real  gain  to  all  who  ukc  delight  in  the 
decorative  representation  of  flowers." — The  Stutfif, 

"The  author  is  duly  regardful  of  the  designer's  wants,  and  supplements  the  coloured  page 
by  outline  drawings  of  details  likely  to  be  of  use  to  him."—  Tttr  Art  Journal. 

Crown  8vo,  cloth.     31.  6</.  net. 

DECORATIVE  BRUSHWORK  AND  ELEMENTARY  DE- 
SIGN. A  Manual  for  the  Use  of  Teachers  and  Students.  By 
HENRY  CADNESS,  Second  Master  of  the  Municipal  School  of 
Art,  Manchester.  Second  Edition,  revised  and  enlarged,  with 
upwards  of  450  Examples  of  Design. 

SYNOPSIS  OF  CHAPTERS:— Materials. — Preparatory  Work.— 
Methods  of  Expression. — Elementary  Forms  of  Ornament. — 
Natural  Forms. — Influences  in  Styles. — Application  of  Study. 

"  In  fact,  the  very  grammar  and  technique  of  design  is  cemented  within  the  compass  of  this 
volume,  which  is  likely  to  prove  a  powerful  aid  to  those  who  propose  to  devote  themselves  to 
designing,  an  occupation  in  which  there  is  a  wide  and  ample  field."—  Tin  Quern. 

B.   T.   BATSFORU, 

PUBLISHER, 

94,  High  Holborn,  London. 
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Folio,  buckram,  gilt.     £$    $s.  net 

OLD  SILVERWORK,  CHIEFLY  KNV.l.ISH,  FROM  Till: 
XVth  TO  THE  XVIIIth  CENTURIES.  A  series  of  choice 
examples  selected  from  the  unique  loan  collection  exhibited  at 
St.  James's  Court,  London,  in  aid  of  the  funds  of  the  Children's 
Hospital,  supplemented  by  some  further  fine  specimens  from 
the  collections  of  the  Dukes  of  Devonshire  and  Rutland. 
Edited,  with  Historical  and  Descriptive  Notes,  by  J.  STAKK.IK 
GARDNER,  F.S.A.  Cantaining  121  beautiful  collotype  plates 
reproduced  in  the  most  effective  manner. 

The  edition  of  this  work  is  limited  to  500  copies,  of  which  upward*  uf 
400  arc  already  disposed  of. 

Folio,  cloth,  gilt.     j£i  16*.  net. 

ENT.I.ISH  INTERIOR  WOODWORK  of  the  XVI.,  XVII.,  and 
XVIII.  Centuries.  A  series  of  50  Plates  of  Drawings  to  scale 
and  Sketches,  chiefly  of  domestic  work,  illustrating  a  fine  series 
of  examples  of  Chimney  Pieces,  Panelling,  Sides  of  Rooms, 
Staircases,  Doors,  Screens,  &c.,  &c.,  with  full  practical  details 
and  descriptive  text.  By  HKNRY  TANNER,  A.R.I.B.A.,  Joint 
Author  of  "Some  Architectural  Works  of  Inigo  Jones." 

Large  Szv,  cloth,  gilt.      1 2S.  (>d.  net. 

T1IK  DECORATION  OF  HOUSES.  A  Study  of  House 
Decoration  during  the  Renaissance  Period,  with  suggestions  for 
the  decorative  treatment,  furnishing,  and  arrangement  of  modern 
houses.  l!y  EDITH  WIIARTUN  and  OGUKN  CODMAN,  Architect. 
With  56  lull-page  Photographic  Plates  of  views  of  Rooms, 
Doors,  Ceilings,  Fireplaces,  various  pieces  of  Furniture,  &c. 

"  The  li'x>k  is  one  \%-hith  shouM  be  in  the  library  of  every  man  and  woman  of  means,  for  its 
jducc  is  characterised  by  so  much  common  sense  as  well  a*  by  the  best  of  taste." — The  Qttttn. 

Large  folio,  handsomely  bound  in  old  style.     £1  los.  net. 

THE  DECORATIVE  WORK.  OF  ROBERT  AND  JAMES 
ADAM.  Being  a  Reproduction  of  all  the  Plates  illustrating 
DKCORATIOX  and  FURNITURE  from  their  "WORKS  IN  ARCHITEC- 
TL-RK,"  published  1778 — 1812.  Containing  30  large  folio  Plates 
(si/e,  19  inches  by  14  inches)  giving  about  100  examples  of 
Rooms,  Ceilings,  Chimney-pieces,  Tables,  Chairs,  Vases,  Lamps, 
Mirrors,  Pier-glasses,  Clocks,  &c.,  &c.,  by  these  famous 
Eighteenth-century  Designers. 

This  volume  contains  every  plate  of  decorative  value  from  the  complete 
work,  which  now  fetches  £70,  and  therefore  forms  a  complete  key  to  the 
yi.iceful  style  for  which  the  Brothers  Adam  are  so  universally  renowned. 


II 

Medium  8vo,  cloth,  gilt.     15^.  net. 

OLD  CLOCKS  AND  WATCHES  AND  THEIR  MAKERS. 
Being  an  Historical  and  Descriptive  Account  of  the  different 
Styles  of  Clocks  and  Watches  of  the  Past  in  England  and 
Abroad,  to  which  is  added  a  List  of  10,000  Makers.  By  F.  J. 
BRITTEN.  Second  edition,  much  enlarged,  with  700  illus- 
trations, mostly  reproduced  from  photographs.  740  pages. 

"  It  is  a  book  which  may  be  augmented  in  the  future,  but  will  scarcely  be  replaced,  ard 
which  holds,  in  its  way,  a  unique  position  in  literature.  .  .  .  To  the  collector  and  amateur 
it  is  indispensable.'* — Xotes  and  Queries. 

Small  folio,  cloth,  gilt,  old  style.     £2   \os.  net. 

HEPPLEWHITE'S  CABINET-MAKER  AND  UPHOL- 
STERER'S GUIDE;  or,  Repository  of  Designs  for  every  article 
of  Household  Furniture  in  the  newest  and  most  approved  taste. 
A  complete  facsimile  reproduction  of  this  rare  work  (published 
in  i  794),  containing  nearly  300  charming  Designs  on  128  Plates. 

Original  copies  when  met  with  fetch  from  £17  to  ^18 

"  Hepplewhite's  designs  are  characterised  by  admirable  taste  ami  perf-jct  workmanship.  .  .  . 
They  are  kept  clear  of  the  pitfalls  which  proved  so  f:ital  io  the  reputation  of  Chippeiul.ilc,  and  no* 
a  few  of  them  attain  toa  standard  of  refinement  beyond  which  it  set-ins  hardly  possible  to  g>J.M— 
The  Cabinet  Maker. 

Folio,  half-cloth,  ^3  155-.  net,  or  bound  in  half-calf,  ^4  4.*-.  net. 

CHIPPENDALE'S  THE  GENTLEMAN  AXI)  CABINET 
MAKER'S  DIRECTOR.  A  complete  facsimile  of  the  3rd 
and  best  Edition  of  this  rare  and  much  esteemed  work.  Con- 
taining 200  Plates  of  Designs  of  Chairs,  Sofas,  Buds  and 
Couches,  Tables,  Library  Book-cases,  Clock-cases,  Stove  Grates, 
Fire  Screens,  Pier  (Masses,  &:c. 

The  third  edition  of  Chippendale's  work,   01  initially  published   in    \~(>2, 
contains  forty  more  plates  than  either  of  the  two  previous  e<liti»ns. 

Demy  i,to,  art  tinen,  gilt.     j£i  $s.  net. 

COLONIAL  FURNITURE  IN  AMERICA.  BY  LUKK  VINCENT 
LOCKWOOD.  An  Historical  and  Descriptive  Handbook  (if 
the  Old  English  and  Dutch  Furniture,  chiefly  of  the  i7th 
and  1 8th  Centuries,  introduced  into  America  by  the  Colonists. 
With  300  Illustrations  of  Chests,  Couches,  Sofas,  Tables.  Chairs, 
Settees,  Cupboards,  Sideboards,  Mirrors,  Chests  of  Drawers, 
Bedsteads,  Desks,  &c. 

An  authoritative  and  richly  illustrated  hand-book,  forming  a  trustworthy 
guide  to  the  determination  of  style,  date,  and  authenticity  of  specimens  of 
furniture  of  this  period. 

U.    T.    BATSFORD, 

PUBLISHER, 

94,  High  Holhorn,  London 
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Imperial  4/0,  in  cloth  port  folia,  gilt,     ^i  8s. 

DETAILS  OF  GOTHIC  WOOD  CARVING.  Being  a  series 
of  Drawings  from  original  work  of  the  XlVth  and  XVth 
Centuries.  By  FRANKLYN  A.  CRALLAN.  Containing  34  Photo- 
lithographic Plates,  two  of  which  are  double,  illustrating  some 
of  the  finest  specimens  of  Gothic  Wood  Carving  extant.  With 
sections  where  necessary,  and  descriptive  text. 


Every  variety  of  Gothic 


c  is  one  of  great  interest  and  value.  .  .  .  Every  variety  of  Gothic 
Hitherto  no  full-sized  details  have  been  published,  so  that  the  present 
i  the  wood  carver,  as  the  drawings  possess  all  the  strength  and  vigour 


"  This  admirable  work  is  one  of  great  interest  and  value. 
detail  i«  here  illustrated.     "'•'-  ------  '••"  -*—  '  -'  —  :1 

work  will  be  invaluable  i 
of  the  original  work." 

FRENCH  WOOD  CARVINGS  FROM  THE  NATIONAL 
MUSEUMS.  A  series  of  Examples  printed  in  Collotype  from 
Photographs  specially  taken  from  the  Carvings  direct.  Edited 
by  EI.KANOR  ROWE.  Parti.,  Late  1  5th  and  Early  1  6th  Century 
Examples;  Part  II.,  1  6th  Century  Work;  Part  III.,  i;th  and 
1  8th  Centuries.  The  3  Series  complete,  each  containing  18  large 
folio  plates,  with  Descriptive  Letterpress,  folio,  in  portfolios, 
price  1  2S.  each  net  ;  or  handsomely  half-bound  in  one  volume, 
£2  5*.  net. 

This  invaluable  collection  .  .  .  shctthi  be  fcsseised  l>y  trery  cart'er,  hfltft  frflftssioitnl 
anil  ainattiir.  .  .  .  The  plates  are  cm  so  large  a  scale,  and  are  so  clearly  produced,  that  they 
become  equivalent,  for  the  inir|n>scs  of  study,  to  the  original  works."  —  Tht  Architect. 

Demy  4/6>,  half  -hound,      los.  6d. 

ECCLESIASTICAL  WOODWORK.  A  Series  of  Examples  of 
Stalls,  Screens,  Book-Boards,  Roofs,  Pulpits,  &c.,  illustrated  on 
21  beautifully  engraved  Copper  Plates,  from  drawings  by 
T.  TAI.ISOT  BURY,  Architect. 

Folio,  cloth,  gilt.     £2  25.  net. 

OLD  OAK  ENGLISH  FURNITURE.  A  Series  of  Measured 
Drawings,  with  some  examples  of  Architectural  Woodwork, 
Plasterwork,  Metalwork,  Glazing,  &c.  By  J.  W.  HURRELL, 
Architect.  Containing  110  full-page  Plates  reproduced  by 
photo-lithography. 

For  ingenuity  and  quaintncss  of  design,  richness  of  moulding,  and 
profusion  of  ornament,  the  old  oak  furniture  of  Kngland  is  probably 
unsurpassed  by  the  contemporaneous  work  of  any  other  country. 

Crmen  8va,  paper  covers,     i  s. 

HINTS  ON  WOOD  CARVING  FOR  BEGINNERS.  By 
ELEANOR  ROWE.  Fourth  Edition,  revised  and  enlarged, 
with  numerous  illustrations. 

"  The  most  useful  and  practical  small  book  on  wood  carving  we  know  of."  —  Tht  Buildtr. 
"  Full  of  sound  directions  and  good  suggestions.  "  —  The  Magaiint  of  Art, 
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Crown  %vo,  paper  covers,  is. 

HINTS    ON    CHIP    CARVING.     (Class  Teaching    and    other 

Northern  Styles.)     By  ELEANOR  ROWE.  With  40  Illustrations. 

"  A  capital  manual  of  instruction  in  a  craft  that  ought  to  be  most  popular." 

Saturday  Revielt'. 

Crown  Si'O,  paper  covers,     is.  net. 

THE  ART  OF  BRASS  REPOUSSE.  A  Manual  of  Practical 
Instruction  for  the  Use  of  Amateurs.  By  GAWTHORP,  Art 
Metal  Worker  to  His  Majesty.  With  a  Prefatory  Note  by  the 
Rt.  Hon.  the  Countess  AMHKRST.  Third  edition,  revised  and 
enlarged,  with  43  illustrations. 

Imperial  folio,  buckram,  gilt.     ^{,3  ^s.  net. 

ENGLISH  AND  SCOTTISH  WROUGHT  IRONWORK.  A 
Series  of  Examples  of  English  Ironwork  of  the  best  period,  with 
which  is  included  most  that  now  exists  in  Scotland.  By  BAII.KY 
SCOTT  MURPHY,  Architect.  Containing  80  fine  Plates  (size 
2ii  ins.  by  14^  ins.),  68  reproduced  from  measured  drawings,  and 
12  from  photographs  specially  taken.  With  Descriptive  Text. 

"  This  volume  stands  alone  as  a  unique  collection  of  the  l>est  work  in  wrought  iron  done 
in  Great  Uritain.  It  is  replete  with  exact  delineations  and  precise  dimensions  terhnii  ally  anil 
thoroughly  realised  for  the  student  and  practical  craftsman." — Tfie  fiiii'liting  .Vc7<-.t. 

Demy  Svc,  cloth.     6s. 

A  HANDBOOK  OF  ART  SMITHING.  By  F.  S.  MI.YI.R, 
Author  of  "A  Handbook  of  Ornament."  With  an  Introduction 
by  J.  STARKIK  GARDNER.  Containing  214  Illustrations. 

"  A  most  excellent  manual,  crowded  with  examples  of  ancient  worl:.  Tlie  Inlrodiu  lion  is 
by  Mr.  Starkie  Gardner,  and  students  know  what  that  name  implies.''—  Tlie  Sttitiiti. 

Large  8vo,  art  linen,     is.  6if.  net. 

THE  APPRECIATION  OF  PICTUR*ES.  An  Historical  and 
Critical  Handbook  of  Ancient  and  Modern  Art  for  the  Artist, 
Student,  and  Connoisseur.  By  RUSSKLI.  STCRCI-;,  M.A.  With 
73  full-page  Photographs  after  Famous  Pictures. 

"  This  book  is  so  well  founded  in  the  study  of  the  masters,  old  and  new  ;  so  faithful  to  the 
true  idea  of  the  graphic  arts,  and  so  well  written,  that  it  could  be  read  witli  interest  and  sympathy 
by  anybody  who  loves  paint." — The  Scotsman. 

Large  Svo,  art  linen,     -js.  bd.  net. 

PICTORIAL  COMPOSITION  AND  THE  CRITICAL 
JUDGMENT  OF  PICTURES.  A  Handbook  for  Students 
and  lovers  of  Art.  By  H.  R.  POORE.  With  about  150  Illus- 
trations, chiefly  reproduced  from  photographs,  of  celebrated 
pictures,  including  numerous  elucidatory  diagrams. 

One  of  the  best  works  of  its  kind.  Of  particular  value  to  the  artist,  to 
the  art  student,  and  to  all  interested  in  understanding  the  merits  of  a  picture. 
The  book  is,  in  fact,  a  liberal  education  in  art. 

B.    T.    BATSFORD, 

PUBLISHER, 
94,  High  Holborn,  London. 


Large  Imperial  8w,  cloth,     is.  dd.  net. 

ARCHITECTURAL  SKETCHING  AND  DRAWING  IN  PER- 
SPECTIVE. A  Progressive  Series  of  36  Plates,  illustrating 
the  Drawing  of  Architectural  Details,  and  Sketching  to  Scale ; 
with  Chapters  on  Various  Perspective  Methods.  Figures,  Foliage, 
&c.  Based  to  some  extent  on  R.'s  Method  of  Perspective. 
By  H.  W.  ROBERTS,  Author  of  "  R.'s  Method."  [In  the  Press. 
Demy  8vo,  cloth.  2s.  dd.  net. 

THE  PRINCIPLES  OF  ARCHITECTURAL  PERSPECTIVE. 
Prepared  for  the  Use  of  Students,  &c.,  with  chapters  on  Iso- 
metric Drawing  and  the  Preparation  of  Finished  Perspectives. 
By  G.  A.  T.  MIUDLETON,  A.R.I.B.A.  Illustrated  with  51 
Diagrams  and  8  finished  Drawings  by  various  Architects. 
Demy  $tf>,  cloth,  %ilt.  8s.  dd.  net. 

ARCHITECTURAL  DRAWING.  A  Text-book  with  special 
reference  to  artistic  design.  By  R.  PnENfc  SPIERS,  F.S.A., 
Author  of  "The  Orders  of  Architecture,"  &c.  New  edition, 
with  28  full-page  and  folding  Plates. 

Crown  8ro,  art  linen.     $s.  dd.  net. 
PEN  DRAWING.    AN  ILLUSTRATED  TREATISE.     By  CHARLES  D. 

MAC.IXNIS,   Instructor  in    Pen    Drawing,   Boston   Architectural 
Club.     With  a  special  chapter  on  Architectural  Drawing.     Illus- 
trated   by    72    Reproductions   of  the   Work   of    the  principal 
Black-and-White  Artists,  Practical  Diagrams,  &c. 
I.nri^e  Imperial  8vo,  doth,  ?///.      los.  net. 

THE  PRINCIPLES  OF  ARCHITECTURAL  COMPOSITION. 
An  attempt  to  Order  and  Phrase  Ideas  which  have  hitherto 
been  only  felt  by  the  Instinctive  Taste  of  Designers.  By  J.  B. 
ROBINSON,  Architect  With  300  Illustrations  of  Ancient  and 
Modern  Buildings  in  elucidation  of  the  points  dealt  with. 
Large  Sro,  cloth,  tfilt.  &s.  dd.  net. 

THE  PRINCIPLES  OF  PLANNING.  By  PERCY  L.  MARKS, 
Architect.  With  Notes  on  the  Essential  Features  and  Require- 
ments of  Different  Classes  of  Buildings.  Illustrated  by  150 
Plans,  mainly  of  important  modern  Buildings.  Second  Edition, 
revised  and  greatly  enlarged. 

"  It  will  be  found  a  supi;estivc  and  useful  book  on  the  subject." — The  Rtitish  Architect. 

Si/uare  8z'0,  cloth,  %ilt.     6s.  net. 

FARM  BUILDINGS:  THEIR  CONSTRUCTION  AND 
ARRANGEMENT.  By  A.  DUDLEY  CLARKE,  F.S.I.  3rd 
Edition,  revised  and  much  enlarged.  With  chapters  on  Cot- 
tages, Homesteads,  Roofs,  Sanitary  Matters,  &c.  Containing 
52  Plates,  and  many  other  Illustrations. 

Adopted  as  the  text-book  by  the  Surveyors'  Institution. 
Mr.  Clarke's  handbook  is  the  best  of  its  kind." — The  Sunvyor. 


'5 
3  vols.,  large  folio,  strongly  hound  in  buckram,  gilt.     ,£15  15*.  net. 

MODERN  OPERA-HOUSES  AND  THEATRES.  Examples 
of  Playhouses  recently  erected  in  Europe.  With  Descriptive 
Accounts,  a  Treatise  on  Theatre  Planning  and  Construction, 
and  Supplements  on  Stage  Machinery,  Theatre  Fires,  and  Pro- 
tective Legislation.  By  EDWIN  O.  SACHS,  Architect.  Complete 
in  Three  Grand  Folio  Volumes,  containing  over  200  large 
Folio  Plates,  reproduced  in  the  best  manner  by  Photo-litho- 
graphy, and  some  600  Diagrams,  interspersed  in  the  350  pages 
of  Text. 

"  Mr.  Sachs  has  given  us  a  wurk  which  inosl  usefully  and  adequately  tills  a  gap  in  arclmec- 
tural  literature. " — The  British  Architect. 

"The  undertaking  surpasses  anything  of  the  kind  ever  attempted  ill  this  country." — The 
Building  Nfws. 

Crown  4/0,  cloth,  gilt.      5^.  net. 

THE  ST.  LOUIS  EXHIBITION,  1904.  An  Illustrated  Art  uunt 
of  the  Exhibition  and  its  Buildings.  By  H.  Pini.i.ii's  FI.KTCIIKK, 
F.R.I.B.A.  Containing  43  full-page  and  smaller  Illustrations  of 
plans,  sections,  elevations,  and  details  of  construction  of  the 
various  buildings. 

Si/itarc  Sl'o,  cloth,  gilt.    ;.v.  (•>,/. 

STABLE  BUILDING  AND  STABLE  FITTING.  A  Treatise 
on  the  Planning,  Arrangement,  Construction,  and  Drainage  of 
Stables.  By  Bvxc  GIKAUD,  Architect.  With  56  Plates  and 
numerous  Illustrations. 

2  rvls.,  frou'it  Siv,  cloth  t  gill.     7.1.  (>J. 

CONCRETE:  ITS  USE  IN  BUI!, DING.  By  Tnu>.  IVm.K. 
Second  Edition,  greatly  enlarged,  containing  500  pages  of 
Text,  and  100  Illustrations. 

This  work  deals  with  walls,  paving,  roofs,  flours,  and  othci  detail-,  of 
Concrete  Construction,  and  fully  describes  the  various  methods  for  rendering 
buildings  fire-proof. 

2  vols.,  large  Sn>,  cloth,  gilt.     £i  $s.  net. 

FACTS  ON  FIRE  PREVENTION.  An  enquiry  into  the  Fire- 
Resisting  Qualities  of  various  Materials  and  Systems  of  Con- 
struction, conducted  by  the  British  Fire  Prevention  Committee. 
Edited  by  EDWIN  O.  SACHS,  Architect,  Author  of  "  Modern 
Theatres."  Containing  Accounts  of  Tests  of  Floors,  Ceilings, 
Partitions,  Doors,  Curtains,  &c.,  with  100  full-page  Plates,  and 
many  other  Illustrations  from  Photographs  and  Drawings  ;  also 
Plans  of  the  Testing  Chambers,  Diagrams  of  Temperature,  &c. 
An  important  contribution  to  the  science  of  fire-protective  construction. 

B.    T.    BATS1-ORD, 

PUBLISHER, 

94,  High  Holborn,  London. 
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Large  Imptrial  8iv,  cloth,  gilt,     ^i   5*.  net. 

MODERN  SCHOOL  BUILDINGS,  ELEMENTARY  AND  SECONDARY. 
A  Treatise  on  the  Planning,  Arrangement,  and  Fitting  of  Day 
and  Boarding  Schools.  With  special  chapters  on  the  Treatment 
of  Class-rooms,  Lighting,  Warming,  Ventilation,  and  Sanitation. 
By  FELIX  CLAY,  B.A.,  Architect.  Second  Edition,  thoroughly 
revised  and  much  enlarged,  consisting  of  560  pp.,  with  450 
illustrations  of  plans,  perspective  views,  constructive  details, 
and  fittings. 

"  Mr.  Clay  has  produced  a  work  of  real  and  lasting  value.  It  reflects  great  credit  on  his 
industry,  ability,  ana  judgment." — The  Bviltitr, 

"  It  gives  the  practising  architect  as  well  as  the  student  that  complete  and  full  information 
upon  most  subjects  connected  with  the  planning  and  erecting  of  schools  that  he  realty  needs. 

The  volume  is  likely  to  be  the  standard  work  upon  the  subject  for  many  a  year  to 

come." — London  Architectural  Association  Notts. 

"  An  invaluable  work  of  reference.  Every  type  of  secondary  and  elementary  school  is 
fully  illustrated  and  adequately  described."—  The  School  World. 

Imperial  &ro,  cloth,  gilt,  2  is.  net. 

RESIDENTIAL  FLATS  OF  ALL  CLASSES,  INCLUDING 
ARTISANS'  DWELLINGS.  A  Practical  Treatise  on  their 
Planning  and  Arrangement,  together  with  chapters  on  their 
History,  Financial  Matters,  eve.  By  SYDNEY  PERKS,  F.R.I. B.A., 
P.  A. S.I.  Containing  300  pages,  with  226  Illustrations,  including 
plans  and  views  of  important  Examples  by  leading  architects  in 
England,  the  Continent,  and  America. 

"  The  ^re.-it  monograph  of  the  year  (1905)  was  Mr.  Perks'  book  on  the  planning  of  flats — a 
Mandari.!  work  of  considerable  importance.''  -  /'lie  building  AVtcj. 

"  Altogether  it  is  a  bouk  which  is  not  only  unique  in  architectural  literature,  but  is  one  of 
which  every  [ta^e  has  a  practical  tendency.  It  can  therefore  be  a  source  of  profit  to  architects 
.md  lu  builders,  as  well  as  to  speculators.  — Tht  Architect. 

"  I  .u  I]  chapter  is  replete  with  accurate  and  careful  information,  and  the  several  chapters 

ucccssfully  cover  the  whole  subject.       For  the  tenant,  the  owner,  the  builder,  the  book  has  m 

very  special  interest  and  value,  and,  sin  <•  Hat-life  has  evidently  come  to  stay,  Mr.   Perks  has 

ilone  well  t»  provide  us  with  so  complete,  careful,  and  authoritative  an  account  of  its  many 

sides."—  The  -^tanttant. 

Demy  8w,  cloth,  gilt.     -js.  bd.  net. 

HIE  PLANNING  AND  FITTING-UP  OF  CHEMICAL  AND 
PHYSICAL  LABORATORIES.  With  Notes  on  the  Venti- 
lation, Warming,  and  Lighting  of  Schools.  By  T.  H.  RUSSELL, 
M.A.  Illustrated  by  36  Plans  of  Laboratories,  Working 
Drawings,  Sketches,  and  Diagrams  of  Fittings  and  other  Details. 

Imperial  4/0,  doth,  gilt,     £i  is.  net. 

A  BOOK  OF  COUNTRY  HOUSES.  Containing  62  Plates 
reproduced  from  Photographs  and  Drawings  of  Perspective 
Views  and  Plans  of  a  variety  of  executed  examples,  ranging  in 
size  from  a  moderate-sized  Suburban  House  to  a  fairly  large 
Mansion.  By  ERNEST  NEWTON,  Architect. 

The  houses  illustrated  in  this  volume  have  been  planned  during  the  last  ten 
years,  and  may  be  taken  as  representative  of  the  English  Countty  House  of 
the  present  day.  They  offer  much  variety  in  their  size,  their  sites,  the  charac- 
ter of  the  materials  in  which  they  are  constructed,  and  their  types  of  plan. 


Large  8w,  art  linen,  gilt.     Price  8s.  6d.  net. 

THE  MODEL  VILLAGE  AND  ITS  COTTAGES:  BOURN- 
VILLE.  Illustrated  by  Fifty-seven  Photographic  and  Line 
Plates  of  Plans,  Views,  and  Details.  By  W.  ALEXANDER 
HARVEY,  Architect.  With  Notes  on  Economic  Cottage 
Building,  Garden  Design,  and  various  features. 

Demy  4(0,  cloth,  gilt.     los.  6d.  net. 

HOMES  FOR  THE  COUNTRY.  A  Collection  01  Designs  and 
Examples  of  recently  executed  works.  By  R.  A.  BRIGGS, 
Architect,  F.R.I.B.A.,  Soane  Medallist.  Containing  48  full- 
page  Plates  of  Exterior  and  Interior  Views  and  Plans.  With 
descriptive  notes. 

11  Every  example  given  is  an  illustration  of  very  considerable  skill.  The  plans  are  all  excel* 
lent — well  devised  on  economical  yet  convenient  lines,  well  lit,  comfortable,  and  with  every  little 
point  thought  out  ;  while  the  elevations  are  pleasing  without  being  extravagant.  Such  a  book  is 
admirable  in  its  suggestiveness,  and  useful  to  all." — The  Architect's  Magazine. 

Demy  4/0,  cloth,  gilt.     1 25.  bd. 

BUNGALOWS  AND  COUNTRY  RESIDENCES.  A  Series  of 
Designs  and  Examples  of  executed  Works.  By  R.  A.  BRIGGS, 
F.R.I.B.A.  5th  and  enlarged  Edition,  containing  47  Photo- 
lithographic Plates,  many  of  which  are  new  to  this  edition. 
With  descriptions,  including  the  actual  cost  of  those  which  have 
been  built,  and  the  estimated  cost  of  those  not  yet  erected. 

"  Economy,  convenience,  and  comfort  in  small  country  houses  are  important  elements,  and 
these  have  been  studied  with  an  artistic  appreciation  of  effect  and  rural  charm  in  Mr.  Brigs' 
designs." — The  Building  News. 

"  Those  who  desire  grace  and  originality  in  their  suburban  dwellings  might  take  many  a 
valuable  hint  from  this  book." — The  Times. 

Royal  4(0,  cloth,  gilt,      i  os.  6d.  net. 

MODERN  COTTAGE  ARCHITECTURE,  illustrated  from 
Works  of  well-known  Architects.  Edited,  with  an  Essay  on 
Cottage  Building,  and  descriptive  notes  on  the  subjects,  by 
MAURICE  B.  ADAMS,  F.R.I.B.A.  Containing  50  plates  of 
Perspective  Views  and  Plans  of  the  best  types  of  country 
cottages. 

"  The  collages  which  Mr.  Adams  has  selected  would  do  credit  to  any  estate  in  England.  "- 
The  Architect. 

"  An  interesting  record  of  some  excellent  cotnge  architecture  of  a  good  class." —  1'he  BuiMer. 

Imperial  4/0,  cloth,  gilt.     j£i    is.net. 

HOUSES  FOR  THE  WORKING  CLASSES.  Comprising  52 
Typical  and  Improved  Plans,  with  Elevations,  Details,  cSrc.,  and 
Descriptive  Text,  including  Notes  on  the  Treatment  and 
Planning  of  Small  Houses.  By  S.  W.  CKANFIELD  and  H.  I. 
POTTER,  AA.R.I.B.A.  Second  Edition,  thoroughly  revised, 
with  many  additional  Plans. 

This   book   deals   with   Cottages   suitable   for   the   Working   Classes   in 

Suburban  and  Rural    Districts.     The  majority  of  the  examples  illustrated 

consist  of  two  and   three-storey   dwellings,   adapted   to  be  built  in  pairs, 

groups,  or  terraces,  and  vary  in  cost  from  .£160  to  £650. 

"  The   book  meets  a   distinct  want.      The  subject   is   not  written  round,  but    thoroughly 

15.  .T.    BATSFORD, 

PUBLISHER, 
94,  High  Holborn,  London. 
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Royal  4/0,  cloth,  gilt.     7*.  6d.  net. 

MODERN  HOUSING  IN  TOWN  AND  COUNTRY.  Illustrated 
by  examples  of  municipal  and  other  schemes  of  Block 
Dwellings,  Tenement  Houses,  Model  Cottages  and  Villages,  and 
the  Garden  City,  together  with  Illustrations  of  the  Cheap 
Cottages  Exhibition.  By  JAMES  CORNKS.  With  many  Plans 
and  Views  from  Drawings  and  Photographs.  Full  Descriptive 
Text  and  particulars  of  Cost,  &c. 

"  .  _.  .  The  illustrations  constitute  the  principal  feature  of  the  work.  .  .  .  Mr.  Comes 
ha*  compiled  a  book  which  cannot  fail  to  prove  useful,  not  only  to  the  members  of  public  bodies, 
but  also  to  property-owners,  architects,  and  builders,  and  the  publisher  has  presented  the  work  in 
an  attractive  form.  — The  Builder. 

Large  Imperial  8ro,  cloth.     1 2 s.  6d.  net. 

MODERN  PRACTICAL  JOINERY.  A  Treatise  on  the  Practice 
of  Joiner's  Work  by  Hand  and  Machine.  Containing  a  full 
Description  of  Hand-tools  and  their  Uses,  Workshop  Practice, 
Fittings  and  Appliances,  the  Preparation  of  all  kinds  of  House 
Joinery,  Bank,  Office,  Church,  Museum  and  Shop-fittings,  Air- 
tight Cases,  and  Shaped  Work.  With  concise  Treatises  on 
Stair-building  and  Hand-railing,  and  a  Glossary  of  Terms.  By 
GEORGE  ELLIS.  380  pages,  with  1,000  practical  Illustrations. 

"  In  this  excellent  work  the  mature  fruits  of  the  first-hand  practical  experience  of  an 
exceptionally  skilful  and  intelligent  craftsman  ate  given.  It  is  a  credit  to  the  author's  talent  and 
industry,  and  is  likely  to  remain  an  enduring  monument  to  British  craftsmanship.  As  a  standard 
work  it  will  doubtless  be  adopted  and  esteemed  by  the  architect,  builder,  and  the  aspiring  work- 
man."-  The  Kuildi*[  World. 

Large  8va,  cloth,  gilt.     55.  net. 

SCAFFOLDING:  A  Treatise  on  the  Design  and  Erection  of 
Scaffolds,  Gantries,  and  Stagings,  with  an  Account  of  the 
Appliances  used  in  connection  therewith,  and  a  Chapter  on 
the  Legal  Aspect  of  the  Question.  By  A.  G.  H.  THATCHER, 
Surveyor.  With  146  Diagrams  and  6  full-page  plates. 

l'A  really  valuable  little  treatise." — The  Ruildtr. 

I  he  author  has  had  a  wide  and  varied  experience  of  the  subject,  and  his  book  is  clearly 
written,  and  essentially  practical."—  The  Buildtr's  Journal. 

Crown  Si'o,  cloth,  gilt.     y. 

DANGEROUS  STRUCTURES  AND  HOW  TO  DEAL  WITH 
THEM.      A  Handbook  for  Practical  Men.      By  GEORGE  H. 
BLAGKOVE,  Author  of  "  Shoring,  and  its  Application,"  &c. 
Demy  4/0,  cloth.     i&s.  net. 

PLASTERING— PLAIN  AND  DECORATIVE.  A  Practical 
Treatise  on  the  Art  and  Craft  of  Plastering  and  Modelling. 
Including  full  descriptions  of  the  various  Tools,  Materials, 
Processes,  and  Appliances  employed,  and  important  chapters  on 
Concrete  Work,  both  plain  and  re-inforced.  By  WILLIAM 
MILLAR.  With  an  Introduction  by  G.  T.  ROBINSON,  F.S.A., 
treating  of  the  History  of  Art,  illustrated  by  numerous  fine 
examples.  Containing  600  pages  of  text,  with  53  full-page 
Plates  and  500  smaller  Illustrations.  Third  Edition,  revised 
and  Enlarged. 
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Large  crown  Svo,  cloth,  gilt.     los.  tut. 

BUILDING  MATERIALS:  THEIR  NATURE,  PROPERTIES,  AND 
MANUFACTURE.  A  Text-book  for  Students.  By  G.  A.  T. 
MIDDLETON,  Architect,  A.R.I.B.A.,  Author  of  "Stresses  and 
Thrusts,"  "  Drainage,"  &c.  Containing  450  pages  of  Text,  with 
200  Illustrations  from  specially  prepared  drawings,  and  12  full- 
page  Photographic  Plates. 

This  work  contains  a  rtsumi  of  the  latest  and  most  reliable  information  on 
the  subject,  presented  in  a  clear  and  concise  way. 

Crown  &vo,  doth,  gilt.      y. 

BUILDING  CONSTRUCTION  AND  DRAWING.  A  TEXT- 
BOOK ON  THE  PRINCIPLES  AND  PRACTICE  OF  CONSTRUCTION. 
By  CHARLES  F.  MITCHELL,  Lecturer  on  Building  Construction 
at  the  Polytechnic  Institute,  London.  FIRST  STACK  OR  ELE- 
MENTARY COURSE.  6th  Edition  (4oth  Thousand),  revised  and 
greatly  enlarged.  Containing  400  pages  of  Text,  with  1,000 
Illustrations,  fully  dimensioned. 

"The  book  is  a  model  of  clearness  and  compression,  well  written  ami  admirably  illustrated, 
and  ought  to  be  in  the  hands  of  every  student  ot  building  construction." —  Tfit  Guilder. 

Crown  8vo,  cloth,  gilt.     5*.  dd. 

BUILDING  CONSTRUCTION.  A  TEXT-HOOK  ON  THE  PRIN- 
CIPLES AND  PRACTICE  OF  CONSTRUCTION.  (ADVANCED  AND 
HONOURS  COURSES.)  By  CHARLES  F.  MITCHELL.  For  the  use 
of  Students  preparing  for  the  Examinations  of  the  Science  and 
Art  Department,  the  Royal  Institute  of  British  Architects,  the 
Surveyors'  Institution,  the  City  Guilds,  &c.,  and  for  those 
engaged  in  building.  Containing  620  pages  of  Text,  with  over 
600  Illustrations,  fully  dimensioned.  4th  Edition  (t'jth 
Thousand),  thoroughly  revised  and  much  enlarged. 

"  Mr.  Mitchell's  two  books  form  unquestionably  the  best  guide  which  any  student  can 
obtain  at  the  present  moment.  In  fact,  so  far  as  it  is  pos-ible  for  anyone  to  compile  a  satisfactory 
treatise  on  building  construction,  Mr.  Mitchell  has  performed  the  task  as  well  as  it  can  be 
performed." — The  Builder. 

Crcnvn  8vo,  cloth,  gilt.     s,s. 

BRICKWORK  AND  MASONRY.  A  Practical  Text  book  for 
Students  and  those  engaged  in  the  Design  and  Execution  of 
Structures  in  Brick  and  Stone.  By  CHARLKS  F.  MITCHELL, 
assisted  by  GEORGE  A.  MITCHELL.  Being  a  thoroughly  revised 
and  remodelled  edition  of  the  chapters  on  these  subjects  from 
the  authors'  "  Elementary"  and  "Advanced  Building  Construc- 
tion," with  special  additional  chapters  and  new  illustrations. 
400  pp.,  with  about  600  illustrations  (fully  dimensioned), 
including  numerous  full  and  double-page  plates. 

"  Regarded  in  its  entirety,  this  is  a  most  valuable  work.  It  is  not  a  treatise,  as  the  term  is 
generally  understood,  but  a  compendium  of  useful  information  admirably  collated  and  well 
illustrated,  and  as  such  has  a  distinct  sphere  of  usefulness." — The  Builder. 

B.    T.    BATSFORD, 

PUBLISHER, 

94,  High  Holborn,  London. 
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Large  thick  &w,  cloth,  gilt.     i8j.  net. 

BUILDING  SPECIFICATIONS  for  the  use  of  Architects, 
Surveyors,  Builders,  &c.  Comprising  the  complete  Specification 
of  a  large  House,  with  Stables,  Conservatory,  &c. ;  also  numerous 
Clauses  relating  to  Special  Classes  of  Buildings,  and  Practical 
Notes  on  all  Trades  and  Sections.  By  JOHN  LEANING,  F.S.I., 
Author  of  "  Quantity  Surveying,"  &c.  Containing  630  pages  of 
Text,  with  140  Illustrations.  The  most  comprehensive, systematic, 
and  practical  treatise  on  the  subject. 

"  A  very  valuable  book  on  this  subject,  and  one  which  must  become  a  standard  work  in 
relation  thereto.  .  .  .  Mr.  Leaning  has  thoroughly  mastered  his  subject  in  all  its  intricacy  of 
detail,  and  in  dealing  with  it  is  clear,  concise,  and  definite." — Tkt  Architect. 

Large  8v0,  cloth,  gilt.     $s.  6d. 

TREATISE  ON  SHORING  AND  UNDERPINNING,  and 
generally  dealing  with  dangerous  Structures.  By  C.  H.  STOCK. 
Third  Edition,  revised  and  enlarged  by  F.  R.  FARROW, 
F.R.I. 15. A.  With  40  clear  and  practical  Illustrations. 

"  Mr.  Stock  has  supplied  a  manifest  want  in  the  literature  of  practical  architecture  and 
surveying,  and  there  is  no  doubt  his  l>ook  will  be  of  great  practical  use." —  Tfu  Bvildlr. 

Crmt'ii  9>vo,  cloth,  gilt.     4*.  6rf.  net. 

STRESSES  AND  THRUSTS.  A  Text-book  on  their  Determi- 
nation in  Constructional  Work,  with  Examples  of  the  Design  of 
Girders  and  Roofs,  for  the  use  of  Students.  By  G.  A.  T. 
Mmni.KTON,  A.R.I.B.A.  Third  Edition,  thoroughly  revised 
and  much  enlarged.  With  170  illustrative  Diagrams  and 
Folding  Plates. 

"The  student  of  buikting  construction  will  tuul  in  this  book  all  he  ought  to  know  as  to  the 
relation  of  stresses  and  thrusts  to  the  work  he  may  IK  engaged  in.  Foundations,  chimneys, 
walls,  roofs,  steel  joists,  girders,  stanchions,  are  all  taken  in  detail,  and  the  varying  degrees  of 
slrevs  are  calculated  in  a  simple  way,  so  that  the  merest  tyro  in  mathematics  will  be  able  to 
appreciate  and  apply  the  principles  laid  down." — The  Surveyor. 

Crown  8vo,  cloth,  gilt.     3*.  net. 

THE  ELEMENTARY  PRINCIPLES  OF  GRAPHIC  STATICS. 
Specially  prepared  for  the  Use  of  Students  entering  for  the 
Examinations  in  Building  Construction,  Applied  Mechanics, 
Machine  Construction  and  Drawing,  &c.,  of  the  Board  of 
Education.  By  EIAVAKD  HARDY,  Teacher  of  Building  Con- 
struction. Illustrated  by  150  clear  Diagrams. 

Prof.  Henry  Adams,  writing  to  the  Author,  says: — "You  have  treated  the  subject  in  m 
very  clear  and  logical  manner,  and  I  shall  certainly  recommend  the  book  to  my  elementary 
students  as  the  best  of  its  kind." 

Small  8vo,  cloth,  gilt.     is.  6d.  net. 

THE  CONDUCT  OF  BUILDING  WORK  AND  THE  DUTIES 
OF  A  CLERK  OF  WORKS.  A  Handy  Guide  to  the 
Superintendence  of  Building  Operations.  By  J.  LEANING,  F.S.I. 
Second  Edition,  revised  and  enlarged. 

"  I  hi*  most  admirable  little  volume  should  t-e  read  by  all  those  who  have  charge  of  building 
operations  ....  In  a  concise  form  it  deals  with  many  of  the  important  points  arising  during 
the  erection  of  a  building." — The  British  Architect. 
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Large  crown  Svo,  (MA,  gilt.     -]s.  ftii.  net. 

HOW  TO  ESTIMATE  :  OR  THE  ANALYSIS  OF  BUILDERS' 
PRICES.  A  Complete  Guide  to  the  Practice  of  Estimating, 
and  a  Reference  Book  of  the  most  reliable  Building  Prices. 
By  JOHN  T.  REA,  F.S.I.,  Surveyor,  War  Department. 
With  typical  examples  in  each  trade,  and  a  large  amount  of 
useful  information  for  the  guidance  of  Estimators,  including 
thousands  of  prices.  Second  Edition,  thoroughly  revised  and 
much  enlarged. 

"  Here  at  last  is  a  book  that  can  be  confidently  recommended  as  a  comprehensive,  practical, 
trustworthy,  cheap,  and  realty  modern  book  on  estimating.  The  book  is  excellent  in  plan, 
thorough  in  execution,  clear  in  exposition,  and  will  he  a  boon  alike  to  the  raw  student  and  to 
the  experienced  estimator.  For  the  former  it  will  be  an  invaluable  instructor  ;  for  the 
latter  a  trustworthy  remembrancer  and  an  indispensable  work  of  reference." — The  Iluiltitnr 
World. 

Crmvn  &vo,  cloth,  gilt.     ^s.  6d.  net. 

ESTIMATING.  A  Method  of  Pricing  Builders'  Quantities  for 
Competitive  Work,  without  the  use  of  a  Price  Book.  By 
GEORGE  STEPHENSON.  4th  Edition,  the  Prices  carefully  revised. 

"  Mr.  Stephenson  has  succeeded  in  removing  many  of  the  difficulties  in  this  branch  uf  his 
profession,  and  anyone  who  has  mastered  this  little  book  will  be  enabled  to  price  a  bill  of 
quantities  without  recourse  to  his  Laxlon."  —  Tkt  HuiLliitg  \ewt. 

Crmvn  %vo,  cloth,  gilt.     y.  net. 

REPAIRS:  HOW  TO  MEASURE  AND  VALUE  THEM.  A 
Handbook  for  the  use  of  Builders,  Decorators,  &c.  By  the 
Author  of  "  Estimating."  4th  Edition,  revised  to  date. 

'"  Repairs'  is  a  very  serviceable  hamlljook  on  the  subject.  The  author  proceeds,  from  the 
top  floor  downwards,  to  show  how  to  value  the  items,  by  a  method  of  framing  the  estimate  in  the 
measuring  book.  The  modus  ofit'randi  is  simple  nnd  soon  learnt." — The  Building  .Vacs. 

Large  crown  &V0,  cloth,  gilt.     55.  net. 

GASFITTING.  A  Practical  Handbook  relating  to  the  Distribution 
of  Gas  in  Service  Pipes,  the  Use  of  Coal  Gas,  and  the  best 
Means  of  Economising  Gas  from  Main  to  Burner.  By  WALTKR 
GRAFTON,  F.C.S.,  Chemist  at  the  Beckton  Works  of  the  Gas 
Light  and  Coke  Co.  With  143  Illustrations. 

"  The  author  is  a  recognised  authority  upon  the  subject  of  gas-lighting,  and  gas-titters  and 
others  who  intend  to  study  gas-fitting  in  pr.ictic.tl  detail  wdl  find  the  book  most  serviceable."— 
The  Builder. 

Large  8vo,  cloth,  gi/t.     4$.  bd.  net. 

THE  DRAINAGE  OF  TOWN  AND  COUNTRY  HOUSES. 
A  Practical  Account  of  Modern  Sanitary  Arrangements  and 
Fittings.  By  G.  A.  T.  MIDDLETON,  A.R.I. B.A.  With  full 
particulars  of  the  latest  fittings  and  arrangements,  and  a  special 
chapter  on  the  Disposal  of  Sewage  on  a  small  scale,  including 
an  account  of  the  Bacterial  Method.  Illustrated  by  87  Diagrams 
and  6  Plates. 

1!.     T.     HATSKOKD, 
PUBLISHER, 

94,  High  llollxirn,  London. 
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Thick  royal  8w,  cloth,  gilt.     1 2  s.  6d. 

THE  PLUMBER  AND  SANITARY  HOUSES.  A  Practical 
Treatise  on  the  Principles  of  Internal  Plumbing  Work ;  or  the 
best  means  for  effectually  excluding  Noxious  Gases  from  our 
Houses.  By  S.  STEVENS  HELLYER.  6th  Edition,  revised  and 
enlarged.  With  30  Plates,  and  262  Woodcut  Illustrations. 

"The  best  treatise  existing  on  Practical  Plumbing."—  Tht  Buildtr. 

"  This  work  is  an  exhaustive  treatise  on  the  subject  of  House  Sanitation,  comprising  all  that 
relates  to  Drainage,  Ventilation,  and  Water  Supply  within  and  appertaining  to  the  house."— 7VU 
J,urnal of  Iht  Reyat  IntltlHte  ff  Britith  AnkitKlt. 

Large  thick  8vo,  clot  A,  gilt.     £i  125.  net. 

SANITARY  ENGINEERING.  A  Compendium  of  the  latest  and 
most  reliable  information  on  Sanitary  Science  in  all  its  branches. 
By  Colonel  E.  C.  S.  MOORE,  R.E.,  M.S.I.  Second  Edition, 
thoroughly  revised  and  greatly  enlarged.  Containing  830  pp.  of 
Text,  with  860  Illustrations,  including  92  large  Folding  Plates. 

"...  A  full  and  complete  epitome  of  the  latest  practice  in  sanitary  engineering.  .  .  . 
As  A  BOOK  or  REFERENCE  IT  is  SIMPLY  INDISPENSABLE." — Tht  Public  Health  Engiiutr. 

".  .  .  We  know  of  no  single  volume  which  contains  such  a  mass  of  wel!*ananged 
information.  It  is  encyclopedic,  and  should  take  its  place  as  the  standard  book  on  the  wide  and 
important  subject  with  which  it  deals." — The  Surveyor. 

Large  ?>vo,  cloth,  gilt.     6s.  net. 

WATERWORKS  DISTRIBUTION.  A  Practical  Guide  to  the 
Laying  Out  of  Systems  of  distributing  Mains  for  the  Supply  of 
Water  to  Cities  and  Towns.  By  J.  A.  McPHERSON,  A.M.Inst. 
C.E.  Fully  illustrated  by  122  Diagrams. 

"  The  author  has  evidently  a  large  practical  experience  of  the  subject  on  which  he  has 
written,  and  he  has  succeeded  in  compiling  a  book  which  is  sure  to  take  its  place  among  the 
standard  works  on  water  supply." — The  Svrrrjtor. 

Large  8v<>,  cloth.      35.  6d.  net. 

TECHNICAL     PLUMBING.      A    Handbook   for   Students  and 
Practical  Men.     By  S.  BARI.OW  BENNETT,  Lecturer  on  Sanitary 
Engineering  to  the  Durham  County  Council.     Second  Edition, 
revised,  with  about  500  Illustrations. 
Small  pocket  size,  leather,  \s.  6J.  net,  or  in  celluloid  case  2S.  net. 

CLARKE'S  POCKET-BOOK  OF  TABLES  AND  MEMO- 
RAXDA  FOR  PLUMBERS,  BUILDERS,  SANITARY 
AND  ELECTRICAL  ENGINEERS,  &c.  By  J.  WRIGHT 
CLARKE,  M.S.I.  With  a  new  Section  of  Electrical  Memoranda 
and  Formula;.  Entirely  New  and  Revised  Edition. 

"  It  is  obviously  une  of  those  things  a  tradesman  should  carry  in  his  pocket  as  religiously  as 
he  does  a  foot  rule.'  —  The  rilttnl>tr  ami  Dccorater. 

"  The  amount  ol  information  this  excellent  little  work  contains  is  marvellous."  —  The 
Siimtaty  Kicord. 

Large  &tv,  cloth,  gilt.     5*.  net. 

PRACTICAL  SCIENCE  FOR  PLUMBERS.  By  J.  WRIGHT 
CLARKE.  Treating  of  Physics,  Metals,  Hydraulics,  Heat, 
Temperature,  &c.,  and  their  application  to  the  problems  of 
practical  work.  With  about  200  Illustrations. 


Crown  8v0,  doth,  gilt.     y.  (td.  net. 

PUMPS  :  THEIR  PRINCIPLES  AND  CONSTRUCTION. 
A  Series  of  Lectures  delivered  at  the  Regent  Street  Polytechnic, 
London.  By  J.  WRIGHT  CLARKE,  Author  of  "  Plumbing 
Practice."  With  73  Illustrations.  Second  Edition,  thoroughly 
revised,  with  all  the  Illustrations  specially  re-drawn. 

Crown  8vo,  doth,  gilt.      is. 

HYDRAULIC  RAMS,  THEIR  PRINCIPLES  AND  CON- 
STRUCTION. By  J.  WRIGHT  CLARKE,  Author  of  "  Pumps," 
"  Plumbing  Practice,"  &c.  With  results  of  Experiments  carried 
out  by  the  Author  at  the  Regent  Street  Polytechnic  and  in 
various  parts  of  the  Country.  Illustrated  by  36  Diagrams. 

Crown  &v0,  doth,  gilt.     55.  net. 

ARCHITECTURAL  HYGIENE,  or  Sanitary  Science  as  applied 
to  Building.  By  BANISTER  F.  FLETCHKR,  F.R.I.B.A.,  F.S.I., 
and  H.  PHILLIPS  FLETCHER,  F.R.I.B.A.,  F.S.I.  Second  Edition, 
revised.  With  upwards  of  300  Illustrations. 

Royal  &vo,  doth,  gilt.      15*.  net. 

CONDITIONS  OF  CONTRACT  relating  to  Building  Works. 
By  FRANK  W.  MACEY,  Architect.  Revised,  as  to  the  strictly 
legal  matter,  by  B.  J.  LEVERSON,  Barrister-at-Law. 

PROFESSOR  BANISTER  FLETCHER'S  VALUABLE  TEXT- 
BOOKS FOR  ARCHITECTS  AND  SURVEYORS. 

Arranged  in  Tabulated  Form  and  fully  indexed  for  ready  reference. 
Crown  &v0,  cloth,  gilt.      js.  6J. 

QUANTITIES.  A  Text-book  explanatory  of  the  Best  Methods 
adopted  in  the  Measurement  and  Valuation  of  Builders'  Work. 
yth  Edition,  revised  throughout  and  much  improved  by  H. 
PHILLIPS  FLETCHER,  F.R.I.B.A.,  F.S.I.  U'iih  special  chapters 
on  Cubing,  Priced  Schedules,  Grouping,  the  Law,  <S:c.,  and 
a  typical  example  of  the  complete  Taking-off,  Abstracting,  and 
Billing  in  all  Trades.  Containing  about  450  pages,  with  10 
folding  Plates  and  100  other  Diagrams  in  the  Text. 

"  It  is  no  doubt  the  best  work  on  the  subject  extant." — The  Builder. 

"  We  compliment  Mr.  Phillips  Fletcher  on  his  revision,  and  on  the  accuracy  of  the  book 
generally." — Tkf  .Vwrzvyor. 

"  A  safe,  comprehensive,  and  concise  text-book  on  an  important  technical  subject.  We 
imagine  few  surveyors'  or  architects'  shelves  will  be  without  it."—  The  British  Architect. 

"  One  of  the  most  complete  works  upon  the  subject.  Of  great  assistance  to  students." — Tkc 
Builder  s  Journal. 

"A  good  treatise  by  a  competent  master  of  the  subject."—  Tkc  BuiMing  .Vena. 

B.    T.    BATSFOKD, 

PUBLISHER, 
94,  High  Holborn,  London. 


PROFESSOR    BANISTER    FLETCHER'S    VALUABLE  TEXT- 
BOOKS FOR  ARCHITECTS  AND  SURVEYORS. 
Arranged  in  Tabulated  Form  and  fully  indexed  for  ready  reference. 

THE  NEW  EDITIONS,  REVISED  AND  BROUGHT  UP  TO  DATE 

By   BANISTER   F.    FLETCHER,    F.R.I.B.A.,  F.S.I.,  and 
H.   PHILLIPS   FLETCHER,  F.R.I.B.A.,  F.S.I.,  Barrister-at-Law. 

Crown  8vo,  uniformly  bound  in  cloth,  gilt.  6s.  dd.  each. 
LONDON  BUILDING  ACTS,  1894-1905.  A  Text-book  on  the 
Law  relating  to  Building  in  the  Metropolis.  Containing  the 
Acts  in  extenso,  the  By-laws  and  Regulations  now  in  force, 
notes  on  the  Acts,  and  reports  of  the  principal  cases.  Third 
Edition,  revised.  Illustrated  by  23  Coloured  Plates.  Including 
the  full  text  of  the  Amendment  Act  of  1905,  with  a  Note 
explaining  its  effect  on  new  and  existing  buildings. 

"  IT  IK  THK  LAW  OF  BUILDING  FOR  LONDON  IN  ONE  VOLUME."—  The  Architect. 
"  Illustrated  by  a  scries  of  invaluable  coloured  plates,  showing  clearly  the  meaning  of  the 
various  clauses  as  regards  construction."—  The  Surveyor. 

DILAPIDATIONS.  A  Text-book  on  the  Law  and  Practice.  6th 
Edition,  thoroughly  revised  and  enlarged,  with  the  addition  of 
all  the  most  recent  Acts  and  a  large  number  of  Legal  Decisions, 
including  a  chapter  on  Fixtures. 

"An  excellent  compendium  on  the  law  and  practice  on  the  subject." — The  Builder. 

LIGHT  AND  AIR.  With  Methods  of  Estimating  Injuries,  Reports 
of  most  recent  Cases,  &c.  Illustrated  by  27  Coloured  Plates. 
4th  Edition,  revised  and  enlarged,  with  an  Appendix  containing 
a  resume  of  the  House  of  Lords'  decision  in  the  case  of  "  Colls 
r.  Home  and  Colonial  Stores." 

"  lly  far  thr  most  complete  and  practical  text-book  we  have  seen.  In  it  will  be  found  the 
cream  ot  all  the  legal  definition*  and  decisions." — The  Building  Newt. 

VALUATIONS  AND  COMPENSATIONS.  A  Text-book  on 
the  Practice  of  Valuing  Property,  and  the  Law  of  Compen- 
sation in  relation  thereto.  Third  Edition,  revised  and  enlarged. 
With  an  Appendix  of  Forms  of  Precedents  and  an  extensive 
series  of  Valuation  Tables. 

"  Very  useful  to  students  preparing  for  the  examination  of  the  Surveyors'  Institution." — 
'flit'  -S ut'-fytir. 

"  A  ciimulete  guide  to  valuing  land  and  houses  for  mortgage,  renting,  or  investment,  as  well 
a-s  fur  making  valuations,  when  lands  and  houses  are  taken  under  compulsory  powers  by  public 
bodies  ur  companies-  The  tables  contained  in  the  Appendix  are  especially  valuable,  and  there  is 
an  exhaustive  index." — The  Property  Market  Revieiv. 

Crown  8vo,  cloth,  gilt.     5*.  (>d. 

ARBITRATIONS.  A  Text-book  for  Arbitrators,  Umpires,  and  all 
connected  with  Arbitrations,  more  especially  Architects,  En- 
gineers, and  Surveyors,  in  tabulated  form,  with  the  chief  cases 
governing  the  same,  and  an  Appendix  of  Forms,  Statutes, 
Rules,  &c.  Third  Edition,  revised  and  largely  re-written. 

"  Especially  useful  to  young  surveyors  as  a  compendium  of  the  knowledge  which  professional 
experience  gives  in  mure  concrete  form  and  with  infinite  vatiety  of  detail."—  7'fu  Surveyor. 

B.  T.  BATSFORD,  Publisher^  94,  High  Holborn,  London. 
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